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DISACCHARIDE MOLECULES AND DERIVATIVES THEREOF AND METHODS 

OF USING SAME 

FIELD OF THE INVENTION 
5 the ' present ;;invdition ■ : relates 'to- a method and compounds for mediating a 

biological activi^ in particular, for such a method and 

. compounds for niediatmg a^biological ^ is capable of being mediated through 

binding of a idisaccharide to moesin. 

10 BACKGROUND OIF "THE INKrEN^ 

Moesin is i. 78 ^ldj'a'piWteiii'. 'that belongs to the membrane-cytoskeleton linker 
proteins, it is highly homologous to radixin and ezrin and the three proteins are collectively 
termed ERM proteins . These proteins are localized at regions where actin is associated 
with the ceil membrane ahd are thought to play a role in cell-cell adhesion, ruffling 

15 membranes and formation of microvilli. Indeed, these proteins have been shown to be 
associated with Cell adhesion and morphogenesis. Lankes, et al., Proc. Natl. Acad. Sci. 
U.S.A., 88:8297^(1091); and Serrador et al., /.Ce// Biol, 138:1409 (1997); Tsukita et al., J 
Cell Biol 126:3^ (1994). " v 

The proteins;bf . the ERM family; are known to function as membrane-cytoskeleton 

20 linkers, since ; their ^ioi^ei^d approx^ately 100 amino acid C-terminal domain binds F- 
actin, and thw cod^ 300 amino acid N- terminal FERM domain can 

bind directly <^ plasma membrane. ERM proteins are known to be 

involved in &e mb^W^ membrane structures and in the regulation of 

cell-cell and cellimatrix adhesion) Activation of ERM proteins, resulting in the unfolding 

25 of these proteins, caii be performed by single phosphorylation of a conserved C-terminal 
Thr residue (located at position 558 in moesin), and is induced by PKC-8 in vitro and 
RhoA- and Rhq-kinase in vivo. Ariel et al., J. Immunol. 166:3052-3060(2001); Chowers, 
et al:, Gastroenterology, 120:449- (2001); Hershkoviz et al., Immunol 99:87- (2000). 

Moesin has been found in epithelial cells, lymphocytes, endothelial cells, and 

30 certain types of tumor cells. While traditionally reported to be located in the cytoplasm or 
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the interior face of the plasma membrane, growing evidence now indicates that moesin 
may also be found on the surface of certain cell types. For example, moesin was found to 
be expressed on the surf ace of HT-29 and Caco-2 human epithelial cell lines, as well as the 
U-937 human nibnocyte cell line and PBMC. It has also been shown that cell surface- 

5 expressed inoestn interacts; p and functionally with heparan sulfate, LPS, and 

components of the; merles virus, and was proposed to function as, or be associated with, a 
cellular receptor ^ of T cells by different physiological and 

pharmacological ;^ge^, ^h as PHA, PMA> and superantigens, leads to increased 
expression of : siitfaCe niple6ul^ as IL-2Ra, CD69, and other receptors. Toxic shock 

10 syndrome to^ ^CTSSiTil) is a staphylococcal enterotoxin that binds the /3 chain of the TcR 
and functions as & : supertmtigen. As a consequence, TSST-1 induces the proliferation of T 
cells in atopic ^^i, induces TNFa, interleukin (IL)-1, IL-6 and IL-2, and EFN7 
secretion from PBMC arid increases the expression of pro-inflammatory receptors, such as 
chemokirie receptors arid E-sel^tin ligand on T cells. 

15' ; V v* " V . 

SUMMARY OF THE INVENTION 

The background art does not teach or suggest a method for inhibiting cytokine 
secretion through binding of a disaccharide to moesin. The background art also does not 
teach or suggest l^^tirig a rii^ignancy or an inflammatory condition by administering a 

20 substance that is[bapibid of m 

MprepVisfi i^&;b^l|c|rQi^^ also does not teach or suggest inhibiting viral, bacterial 
or parasitic inf^fion -fe of a disaccharide to moesin. The background art also 

does not teach or suggest txcatirig injured nerve growth or regeneration, hippocampal and 
cortical neurfcnal;r^eri<^ CNS inflammatory disease, injury or scar formation. 

25 The preterit /mVeiition overcomes these deficiencies of the background art by 

providing a me*6dvfpr inhibiting inflammatory, cell migration or cell adhesion effects 
through mediating modulation of the activity of moesin, in which the activity is capable of 
being mediated, and more preferably activated or reduced, through binding of a 
saccharide, particularly a disaccharide, to moesin. 
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It was shown that disacptiaride molecules derived from heparin and from heparan 
sulfate can inhibit ihe secretion of cytokines such as IL-8 and IL-1/3, which activate or 
induce inflammatory, cell migration or cell adhesion activities. These disaccharide 
molecules show a dbse : dependent inhibition of both spontaneous and TNFof-stimulated 
5 cytokine secretion. As described in greater detail below, these effects are mediated through 
moesin, and are blocked by antagonists such as anti-moesin specific antibodies that bind to 

meosin. ." v; : ■'•■V t -|;'>i ■■ ■ ' 

Although . ibpS' : ^b6jdiment of the subject invention centers around moesin, it 
should be not^d;: ^ any activity mediated through an 

10 ERM protein^ as 'preyi^ 

BRIEF DESCRffTlON OF THE DRAWINGS 

The invention is herein "described, by way of example only, with reference to the 
accompanying drawings, wherein: 

15 FIG. 1 stows the expresision of moesin by HT-29 epithelial cells: A. HT-29 cells 

were grown to confluence.. Folio wing culture, the cells were treated with EDTA and the 
layers were mechanically disrupted. The cells were stained and subjected to FACS 
analysis. Staining with a specific anti-moesin monoclonal antibody is shown by the solid 
line. Staining with! ah isotype control antibody (anti-CD25) is shown by the dashed line. 

20 The control with the second antibody only is shown by the filled histogram. B. HT-29 
cells were grown to ico^uence. Following culture, the cells were treated with trypsin and 
subjected to stai^^and.FAC 

FIG, 2 show$ fci^^ to immobilized recombinant moesin: Plates were 

coated with ^coinbitoaht m0esin <ir purified BSA. Following coating, DS-9392 was added 

25 to the plates, incubated. ^ was performed using an anti-heparan 

sulfate mAb followed by afcU anti-rat IgM Ab. Each experiment was performed in 
duplicate. The results represent .mean and SD. The difference was significant (P). 

FIG.3 sh6ws. the effect of anti-moesin antibodies and DS-9267 on TNFoc-induced 
IL-8 secretion from HT-29 cells: HT-29 cells were grown to confluence. Following 

30 culture, this cells were pre-incubated for 30 minutes with either anti-moesin or control 



WO 2005/076743 



PCT/IL2005/000197 



4 

antibody. (and HSP-60). Then DS-9267 was added for 30 minutes, after which TNFa (200 
ng/ml) was added and the cells were incubated for additional 20 hours. Subsequently, the 
supernatants were collected and the level bf IL-8 was determined. 

FIG. 4 shows the effect of co^culture of recombinant moesin with DS-9267 on the 

5 secretion of IL-S arid IL-1 from TNFoinduced HT-29 cells: HT-29 ceils were grown to 
confluence. Following culture, the cells were supplemented with fresh medium and the 
DS-9267 whichvwas pre-incubated for 30 minutes with recombinant moesin at the 
indicated conc^trktibns, was added to, all cells except for the controls. The culture was 
continued for 24 to^^ were collected and assayed for the 

10 concentratipn£c£^ 

FIG ? 5 shpwS the effect of anti-moesm antibodies on DS-9267-indiiced Jurkat cell 
adhesion to fibi^^ were labeled with 51 [Cr], pretreated (for 30 minutes at 

4°C) with seye^ concentr^ antibody and then added with DS-9267 

(100 ng/ml) to ir^crbtitre wells; that had been pre-coated with fibronectin (1 fxg/nd). The 

15 amount of adhereht -cells waS ^ determined 30 minutes later. Non-adherent cells were 
washed away and the rem^imng bpmid cells were lysed. The radioactivity of lysates, 
representing the amount of fibronectinradherent cells, was determined using a -y-countcr. 
The results represent the percentage of cells that were bound to the wells from total cells 
mat were added to each well. 

20 FIG; 6 show$ the effect of recombinant moesin on DS-9267-induced Jurkat cell 

adhesion to fibrpnect^ Juricat cells were labeled with 5l [Cr] and then added with DS- 
9267 that were pr^in^ mih,: 4°C) with several concentrations of recombinant 
moesm, to m^ pre-coated with fibronectin (1 fig/ml). The 
amount of a&^&^ minutes later. Non-adherent cells were 

25 washed away ^d;&e? re^ cells were lysed. The radioactivity of lysates, 

representing the Wpunt of fibroinectm-'adherent cells, was determined using a -y-counter. 
The residts represent the percentage of cells that were bound to the wells from total cells 
that were added to each well. ... 

FIG. 7 shows that DS9392 and DS9267 pretreatment of T cells, specifically 

30 inhibits chemokmeVmediated T cell adhesion. T cells were pretreated with DS9392 (A), 
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DS9267 or DS8892 (B), at 1 ng/ml, 30 minutes incubation for each, and were then seeded 
on fibronectin (FN)-coated microtiter wells and activated with either PMA (50 ng/ml), 
anti-CD3 mAb (15 fig /ml), IL-2 (10 lU/ml) or one of the chemoattractants, MIP-I ft SDF- 
I a or RANTES (20 ng/ml each), T cell adhesion was then measured. 

5 ' •/ : " 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is of a method for inhibiting inflammatory, cell migration or 
cell adhesion effects through mediating an activity of moesin in which the activity is 
' capable., of; ;beiag^m^iate^* -and, • more, preferably, -activated through binding of a 

10 saccharide, partiiduteiy a disaccharide of a derivative thereof to moesin. 

Moesin ^i^dflier ; ERM : « proteins have been implicated in a variety of biological 
activities .^d ^ disease such as coronary arteriosclerosis 

(Morishige et aL; fafmosjcferosis, Thromsosis, and Vase. Bio., 21:548 (2001)); cancers 
such as breast i^c^r (G^^i et aL, Surgery, 124:211 (1998)), CNS cancers such as 

15 glioma and glial ^hamartoma (Stemmer-Racjamimov et al., J Neuropathol Exp Neurol, 
56:735 (1997)); ^ carcinoma; Guan et al, Ai Zheng, 21:281 

(2002)), lung cancer (adenoc^inbma,Tokunou et aL, Lab Invest., 80:1643 (2000)), head 
and neck can.cer^(epithelial dysplasia, verrucous carcinoma, oral squamous cell carcinoma, 
Kobayashi et ^ j Oral Pathol Med, 32:344 (2003); Kobayashi et aL, Clin Cancer Res, 

20 10:572 (2004)); skin cancer (melanocytic, Ichikawa et aL, Br J Dermatol, 138:763 (1998); 
epithelial skin t^ors, Ichikawa, J Cuian Pathol, 25:237 (1998)) ; pancreatic cancer 
(pancreatic adendc^cinoma, AkisaWa ei Bioch Biophys Res Commun., 258:395 
(1999)), prostail^^^ et aL, //if J Oncol, 21:935 (2002)), stomach cancer 

(Selbach et aL ^rMetirnics, 4:2961 (2004)); metastatic cancer (Martin et al., Crit Rev 

25 Oncol Hematol£4&^ nerve growth and regeneration (Olsson et al., J Biol 

Chem, 254:3<52$8 ($ 999); hippqeampaj and cortical neuronal regeneration, Haas et al., Eur 
J Neurosci. ,:'20*>t43.(5 (2 GNS inflammatory disease, injury and scar formation (John 
et al., J NeUrosci, ifesS? (2004)); Down's syndrome (Lubec et al., Bioch Biophys Res 
Commun: ; i: "286d : l.S?i^ : X2Q0i)); : -bacterial infections such as Helicobacter pylori (Selbach et 

30 al., supra), stre^ooccus (Hoe e\a\.,PNAS, 99:7646 (2002)), shigella (Skoudy et aL, / of 
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Cell Sci, 1 12:2059; (1999)), Neisseria meningitides, Eugene et al, J of Cell Sci, 1 15:123 1 
(2002) and Psexidqfnonas aeruginosa, Maresso et al, J Biol Chem, 279:38402 (2004); 
viruses such as measles (Blau and Compans, Virology, 2 10:91 (1995), HIV (Hecker et ah, 
Virus Res, 49:215:(1?97) hepatitis virus such as hepatitis B (Lara-Pezzi et al., Hepatology, 

5 33:1270 (2001) and rabies (Sagara et al., Virology, 206:485 (1995)) ; GI tract conditions 
such as gastric ulcer and gastiritis (Selbach et al., supra); and skin diseases such as 
psoriasis (Helms et al., Nat Genet, 3$ :299 (2003)). 

Therefore, as described in detail below, the methods and compounds of the subject 
invention can he used to prevent or treat the above-described conditions. Additional 

10 , conditions are described below. 

According tb :faua enibodment of the present invention, there is provided a method 
for inhibiting ; chemo^erdependent migration or adhesion of cells expressing moesin, 
comprising mediating the Lphibition of the chemokine-dependent activity through at least 
one activation of inpesin or at least one modification of existing moesin activity. 

15 Preferably, the cells ' comprise at least one immune or immune-related cells, or tumor or 
malignant cells. Also preferably, activation or modification of moesin activity comprises 
modification potentially mediated through binding of a sulfated saccharide or derivative 
thereof to moesin. " More preferably, the method includes administering a sulfated 
saccharide or a derivative thereof to a subject. Also more preferably, the method includes 

20 administering ah antagonist for blocking binding of an activating substance to moesin, 
wherein said actiyating substance activates or modulates moesin through a mechanism that 
can be mediated ^ through binding of a sulfated saccharide to moesin. 

Accordmg tb another embodiment of the present invention, there is provided a 
method for am^ikiiig induced moesin-mediated intracellular signaling, wherein the 

25 signaling is capabte /of b an effect of a saccharide binding to 

moesin, comprising alteriiig rtioesin activity in cells such that the moesin-mediated 
intracellular sibling is reduced, wherein the moesin activity is characterized by being 
capable of being 'mi^iate^ the effect of the saccharide. 

Preferably, -the saccharide comprises a heparin/heparan sulfate-derived saccharide 

30 or derivative thereof. ^ More preferably, the saccharide or derivative thereof is sulfated. 
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Even more preferably, the saccharide comprises a disaccharide or derivative thereof. Yet 
more preferably; the saccharide comprises or consists of DS-9267 or DS-9392. Optionally 
and preferably, the! mbesm ^ activity is altered through administration of the saccharide or 
derivative thereof to a subjects :.\ 
5 According to still another embodiment of the present invention, there is provided a 

method for modifying at least one effect of at least one external influence on an eukaryotic 
cell, wherein the at least one (effect is affected by binding of a saccharide to moesin, 
comprising binding of the saccharide to moesin, thereby modifying the effect. The term 
"affected" means increased or reduced. . 

10 According to yet another method of the present invention, there is provided a 

method for modifying it least one effect of at least one external influence on an eukaryotic 
cell, wherein the at -least one effect is ^mediated by binding of a saccharide to moesin, 
comprising altering the at least one effect by binding a substance to moesin, thereby 
modifying the effebt. Preferably, the substance comprises a saccharide-like molecule or 

15 molecules, or a sacchairide honiolog or analog or derivative. More preferably, the 
substance comprises ia material having a saccharide-like effect. 

The subject invention also provides a method of improving, preventing or treating 
a condition. . .. 

More preferably, the condition is measles infection, rabies infection, adenovirus 

20 infection, parasitic infection, bacterial infection, nerve injury or damage, central nervous 
system (CNS) ii^aminatory disease, brain injury, lung cancer, CNS cancer, head and neck 
cancer, skin cancer, pancreatic cancer, metastatic cancer, GI cancer, GI disease, skin 
disease, metastasis, in various cancers or nerve regeneration. The method comprises 
administering a compound of the formula: 

25 
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X4 




wherein: \ : 

the dotted line is an optional double bond; 
5 Xi is hy<iroxyl, Ci to C12 alkoxy, Ci to C12 substituted alkoxy, sulfate, amino, 

(monosubstituted).^iino or (disusbstituted)amino; 

X 2 is hydfpxyt, Ci tq'Gnialkoxy or C\ to C12 substituted alkoxy;. 
X 3 is hy<^§^ hyd^bxyl, " ( C 1 to C12 alkoxy or Ci to C12 substituted alkoxy, 
X4 i& CiM^ii iaj^^Gi to C 12 substituted alkyl, hydrogen or the formula - 
10 C(0)OR, wherein: R; is absent or is Cj to C\ 2 alkyl, C\ to C12 substituted alkyl or hydrogen; 

X 5 is Ci '-to ^Ctt : 'SU^\GV-t6 C 12 substituted alkyl, Ci to C i2 alkoxycarbonyl or Ci to 
C12 substituted alkoxycarbonyl; • 

Xtis hydipxyl^ ;Cj to Ci 2 alkoxy pr Ci to C 12 substituted alkoxy; 
X 7 is h^drbxyl; Ci to G12 alkoxy, Ci to C\ 2 substituted alkoxy, sulfate, amino, 
15 (monosubstituted)' and 

X 8 is hydroxyli <3fto G12 alkoxy or Ci to C i2 substituted alkoxy. 
In a more prefen-ed embbdm X x -OH, -OSO3H, -OSO3" , -NHSO3H or - 
NHSO3"; X 2 is I hydrogen; X, is -CH2OSO3H, -CH2OSO3' , -C(0)O\ - 

' C(0)OH or hydrS^; ^ 5 i^ is -OSO3H, - 

20 OSO3", -NHSO3H, ^nHSO^: -lfflC(0)CH 3 , -NH2 or -NH 3 + ; and X* is -OH. 

In another. prefen , ed enihodiment of the invention, the compound has the formula: 
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wherein: 

Xi is hydipxidi Ciito €12 aliqxy, Ci to C12 substituted alkoxy, sulfate, amino, 
(monosubstituted) arjiinp or (di^bstituted)amino; 
5 X 2 is hydroxyl, Ci to C12 alkoxy or Ci to C12 substituted alkoxy; 

X 3 is hydrogen, hydroxy!; Ci to C 12 alkoxy or Ci to C12 substituted alkoxy, 
X4 is Ci to jGi2 alkyl; Ci to C i2 substituted alkyl, hydrogen or the formula - 
C(0)OR, whereih R- is absekt or is Ci to C12 alkyl, Ci to C12 substituted alkyl or hydrogen; 
X 5 is Ci to Cji/alkyj, ';!GV:^Ci2 : 'substituted alkyl, C\ to C12 alkoxycarbonyl or Q to 
10 C 12 substituted ^oxyc'arbdnyl^ 

X* is hydidxyiy Ci tb (3^2 alkoxy or Ci to Cn substimted alkoxy; 
X7 is ^ h^rpxyli ;.' Ci to O12 alkoxy, Ci to C12 substituted alkoxy, sulfate, amino, 
(monosubstituted) amino or (disusbstituted)amino; and 

Xg is hydroxyl, Ci to ;fc i2 alkoxy. or C\ to C| 2 substituted alkoxy. 
15 In a further preferred embodiment, Xi is -OH, -OSO3H, -OSO3" , -NHSO3H or - 

NHSO3"; k 2 is -6H; X4 is -CH 2 QS03H,>CH 2 OS03 \ -C(0)0\ -C(0)OH or hydrogen; X 5 is 
-CH 2 OH, -CH^^ -OH; X 7 is -OSO3H, - 

OSO3", -NHSOjjri;^ -NH 2 or-NH 3 + ; and X« is -OH. 

In .ad even moire preferred Xi is -OSO3" ; X2 is -OH; X4 is -C(0)0"; 

20 X 5 is -CH 2 OS03-; X* is -OH; %a«;-NHSQi"; and X« is -OH. This is DS-9267. 
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In another preferred embodiment, Xi is -OSO3' ; X 2 is -OH; X4 is -C(0)0"; X 5 is - 
CH 2 OH; X6 is -b]rl^ X 7 is -NHSO3"; arid : X* is -OR This is DS-9392. 

In yet another preferred . embodiment of the invention, the condition is measles 
infection; rabies: i^ pairasitic infection, bacteria infection, 

5 nerve injury or damage, central nervous system (CNS) inflammatory disease, brain injury, 
lung cancer, CHS cancer, head and neck cancer, skin cancer, pancreatic cancer, metastatic 
cancer, skin disease* metastasis .in various cancers or nerve regeneration. In another 
embodiment of & is inflammation in general, allergy, cancer in 

general, other \iriaJ diseases. 

10 In another aspect of the 1 invention, a method is provided for inhibiting chemokine- 

dependent imgraitipii or chemokirie-dependent adhesion of cells expressing moesin, 
comprising medi^tin^ the irihibition of the chemokine-dependent activity through at least 
one modification Of moesifl or at least one modification of existing moesin activity. 
Preferably, the c£lls include : immune, immune-related, tumor or malignant cells. 

15 The modification 6t .moesin activity can include a modification that can be 

mediated thrdugli binding pf a saccharide to meosin. Preferably, the saccharide is sulfated. 
Also preferably>;tfi^^ disaccharide and, more preferably, sulfated. 

In the dtove^^ a disaccharide or a derivative thereof can be 

administered tp; ^ subj the disaccharaide or derivative thereof has the 

20 formula: '■ " "V;'.- ■'• 
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with the variables as described above. 

Even more preferably, the disaccharide or derivative thereof has the formula: 




with the variables a(s described above. 

5 Also prdyiddd ■ herein is, a method for increasing or reducing moesin-mediated 

intracellular s$j^^ said signaling is capable of being mediated through an 

effect of a saccbariH^ ^ibiiidiBg to moesin, comprising altering moesin activity in cells such 
that the moesm-me^ signaling . is ; increased or reduced. The moesin 

activity can be aitW^&rough ^dniinistration of a saccharide or derivative thereof. 

10 The sicptm be derived from heparin or heparan 

sulfate. The saccharide: or ^ 4eriVative therepf can be sulfated. The saccharide or derivative 
thereof cm be a^^ disaccharide or derivative thereof can have the formula: 
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with the variables? as -describeiii above. 

The subject ■invention further provides a method for modifying at least one effect 
of at least oiie external influence on an eukaryotic cell, wherein the at least one effect is 
affected by binding bf a saccharide to inoesin, thereby modifying the effect. The effect can 
10 be increased or decreased. ' ;['\ 

The invention also provides a method for modifying at least one effect of at least 
one external influence on aii eukaryotic cell, wherein the at least one effect is mediated by 
binding.of a saccharide to nioesin, comprising altering the at least one effect by binding a 
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substance to meosin, thereby modifying the effect. The saccharide or derivative thereof 
can be derived from heparin or heparan sulfate. The saccharide or derivative thereof can be 
sulfated, and can be a disaccharide. 



More particularly, the disaccharide or derivative thereof can have the formula: 



5 




10 wherein the varjable^ are as described above. 

The inveiilibn fiirther provides a method for blocking cell migration or adhesion, 
comprising administering an activity modulating agent capable of mimicking binding of a 
saccharide to moesin, wherein the cell migration or adhesion is capable of being blocked 
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by a saccharide binding to said moesin. The modulating agent can be administered to treat 
a disease that is miediated by cell migration or adhesion. The modulating agent can be 
administered to treat a disease characterized by malignant cell growth. 

Also provided herein is a method for blocking cytokine secretion, comprising 
5 administering aniactiy^ting agent for activating moesin through a mechanism activated by 
saccharide bindiag to : moesin. The activating agent can be used to treat a disease mediated 
through a cytokine. ;^ : 

According fo still pother embodiment of the present invention, there is provided a 
method for bloc jd^ ceU WgMon or adhesion, comprising administering a blocking 
10 agent capable ^ of a saccharide to moesin, wherein the cell migration 

and/or adhesion is Capable of being blocked by a saccharide binding to the moesin. 

The present invention ateo encompasses methods for treating a disease mediated 
by cell migratioii or adhesion, comprising administering a blocking agent that is capable of 
mimicking bindmg bf a saccharide to moesin to treat the disease. Other treatable diseases 
15 according to the present invention include diseases mediated through a cytokine, 
comprising administering an activating agent for activating moesin through a mechanism 
activated by saccharide binding to moesin; and diseases characterized by malignant cell 
growth, comprising administering a blocking agent that is capable of mimicking binding 
of a saccharide tp moesin. '%. •>. ■ • 
20 Moesin is ^ the cells and on the cell surface, where it binds to 

sulfated *disa<ic^jaes> TK^e^i'sulfated. disafccharides bind to moesin and modify its 
activity, and thefet|<;nave number of effects on the cell. Blocking binding to moesin, 
blocks these effects^The effects of moesin-binding include inhibition of cytokine secretion 
(both spontaneous arid ^ induced by cytokine such as TNF-a); induction of adhesion of 
25 human T ceUs tb ECM (extra cjellular matrix); and activation of signaling pathways such 
as pyk-2 but nipt JERK pathways. Pre-incubation of cells with sulfated disaccharides 
inhibits the respbnke of tells to chemokines, thereby blocking both chemokine mediated 
adhesion ahd migration. ^ . 

Moesin has been detected on the surface of freshly isolated human peripheral 
30 blood T cells. Moesin may have a role in the regulation of T cell adhesion to extracellular 
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matrix (EGM) components in general, and as a receptor for an adhesion-modulating IL-2- 
derived peptide (4). Moesin wa$ found to be expressed on human intestinal epithelial (HT- 
29) cells. As shown in Figure 1 A, FACS analysis revealed that HT-29 ceils were stained 
positively for moesin; Figure 1 B shows that the expression of moesin was abolished 

5 following mild treatment of the cells with trypsin! These findings indicate that moesin is 
expressed on thecell^surfacie of gut epithelial cells and T cells. 

The conipounds pf the present invention can be made by methods known in the art, 
including thosei^ Pat. No. 5,861,382. Examples of such compounds 

include (DS^93£2^ acid-(alpha-l,4)-2-deoxy-2-N- 

10 sulfateglucd^aLm^e^ (DS^1Q2Q) 4-deoxy-4-en-iduronic acid-(alpha-l,4)-2-deoxy-2-N- 
sulfate-6-O-sidfate^^ (DS-9267) 2-0-sulfate-4-deoxy-4-en-iduronic acid- 

(alpha.-l,4)-2-deo^ (DS-9517) 2-0-sulfate-4- 

deoxy-4-en-iduronip acid-(alpha-l,4)-2-deoxy-2-N-acetyl-6-0-sulfateglucosamm 
(DS-0895) 4-deoxy-4-en-idurpnic acid-(alpha- 1 ,4)-2-deoxy-2-N-acetylglucosamine; (DS- 

15 90 1 7) 4-deoxy^4-en-iduronic acid-(alpha- 1 ,4)-2-deoxy-6-0-sulfategIucosamine; (DS- 
8642) 4^deoxy-4-en-iduronic acid-(alpha-l,4)-2-deoxy-2-N-acetyl-6-0- 

sulfateglucosamine; (DS-9142) 2-0-sulfate-4-deoxy-4-en-iduronic acid-(alpha-l,4)-2- 
deoxyglucosamine; 0 2-Osulfate-4-deoxy-4-en-iduronic acid-(alpha-l,4)-2- 

deoxy-2-N-acetyigluc6sainine; (DS-8892) 2-0-sulfate-4-deoxy-4-en~iduronic acid-(alpha- 

20 l,4)-2-deoxy-6-0^l^ and (DS-1 145) 4-deoxy-4-en-iduronic acid-(alpha- 

1 ,4)-2-deoxy-2-N-SujjfategluM 

The invention ^further provides use of the compounds disclosed herein for the 
treatment of the ^dibations disclosed herein. Moreover, the invention provides use of the 
compounds disclosed herein, foi* the preparation of medicaments for the treatment of the 

25 indications disclos^ herem.\: 

When thfe above-described compounds include one or more chiral centers, the 
stereochemistry; of such chiral centers can independently be in the R or S configuration, or 
a mixture of the ' two. The chiral centers can be further designated as R or S or R,S or d,D, 
1,L or d,l, D,L. j. : . . 

30 
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Regarding the compounds and combinatorial libraries described herein, the suffix 
"ene" added to any of the described terms means that two parts of the substituent are each 
connected to tw<> other parts in the compound (unless the substituent contains only one 
carbon, in which case such carbon is connected to two other parts in the compound, for 
5 example, methylene); 

The term >Ci to C\ 2 alky!" denotes such radicals as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, iso^butyl, sec-butyl, tert-butyl, amyl, tert-amyl, hexyl, heptyl, octyl, 
nonyl, decyl, undent dpdecyl and the like. Preferred "Ci to C i2 alkyl" groups are methyl, 
ethyl, iso-butyl/iec^ i^o-propyL Similarly, the term "Ci to C\ 2 alkylene" denotes 

10 radicals of 1 to 1^ 

The term; VCi to Gi 2 alkenyl" denotes such radicals as vinyl, allyl, 2-butenyl, 3- 
butenyl, 2-pent^yl^3-^ 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, 

2-heptenyl, 3-heptehyl, ^ 4-hei>tenyl, 5-heptenyl, 6-heptenyl, (as well as octenyl, nonenyl, 
decenyl, undecehyl^dodecenyl radicals attached at any appropriate carbon position and the 

1 5 like) as well as dieries and trienes of straight and branched chains. 

The term "G 2 to C12 alkynyl" denotes such radicals as ethanol, propynyl, 2-butynyl, 
2-pentynyl, 3rpentynyl, 2- hexynyl, 3-hexynyl, 4-hexynyl, 2-heptynyl, 3-heptynyl, 4- 
heptynyl, 5-heptynyl-(as well as octynyl, nonynyl, decynyl, undecynyl, dodecynyl radicals 
attached at any appropriate carbon position and the like) as well as di- and tri-ynes of 

20 straight and branched chains 

The terms '^Ci; to Ct^i substituted alkyl," "C 2 to C n substituted alkenyl, 1 ' "C 2 to C i2 
substituted allc>Tr>4j^^i t6^i 2 substituted alkylene," "C 2 to C i2 substituted alkenylene 1 * 
and "C 2 to C\ 2 substituted ajk^ylene" denote groups are substituted by one or more, and 
preferably one or two, halogen^ hydroxy, protected hydroxy, oxo, protected oxo, C3 to C7 

25 cycloalkyl, phenyl;; nkphthyl, amino, protected amino, (monosubstitated)amino, protected 
(monosubstituted)amino, (disubstituted)amino, guanidino, jprotected guanidino, 
heterocyclic ring, substituted heterocyclic ring, imidazolyl, indolyl, pyrrolidinyl, C\ to Ci 2 
alkoxy, C| to C12 ^cyl- Ci to Ci 2 acyloxy, nitro, carboxy, protected carboxy, carbamoyl, 
carboxamide^ protected carboxanlide, N-(Ci to C\ 2 alkyl)carboxamide, protected N-(Ci to 

30 Ci 2 alkyl)carboxaoqcude,^ ^^N,N-di(<Ci to C l2 alkyl)carboxamide, cyano, methylsulfonylamino, 
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sulfate, thiol, Ci 'to Cio. alkyl thio or C| to Cio alkylsulfonyl groups. The substituted alkyl 
groups may be substituted once or more, and preferably once or twice, with the same or 
with different substituents. . m 

The tenn ' "protected oxo" denotes a carbon atom bonded to two additional carbon 
5 atoms substituted witt itwp alkoxy groups or twice bonded to a substituted diol moiety, 
thereby forming an^ acyclic or cyclic ketal moiety. 

The term : n Qi; to Cn alkoxy" as used herein denotes groups such as methoxy, 
ethoxy, n-propoxy, ^i$oprpp6xy, -n-butoxy, t-butpxy and like groups. A preferred alkoxy is 
methoxy. The ^ , fe&cadL^^^J^ ~. ~t^s|^u^nttbtatitwC»d alkoxy" means the alkyl portion of the alkoxy 

10 can be substitutMbmvtlie same manner as in relation to Ci to C| 2 substituted alkyl. 
Similarly, tie ^ as used herein means "Ci to C\ 2 alkoxy" 

bonded to a phenyl Tadicai. 

The term "Ci to Ciiacyioxy" denotes herein groups such as formyloxy, acetoxy, 
propionyloxy, butyryloxy, pivaloyloxy, pentanoyloxy, hexanoyloxy, heptanoyloxy, 

15 octanoyioxy, norianoyloxy, decanpyloxy, undecanoyloxy, dodecanoyloxy and the like. 

Similarly, ; the ^ term "Ci to Cii acyl" encompasses groups such as formyl, acetyl, 
propionyl, butyryl; <; pentanpyl, pivaloyl, hexanoyl, heptanoyl, octanoyl, nonanoyl, 
decanoyl, undeca^byl^ and the like. Preferred acyl groups are acetyl 

and benzoyl, f-..--- ./f ; ^ *^ . ;i 

20 The terin^!^ denotes the acyl group substituted by one or 

more, and preferably one i or ' ^o/halogen, hydroxy, protected hydroxy, oxo, protected oxo, 
cyclohexyl,. na£hth$i :■; an^p^,: protected amino, (monosubstituted)amino, protected 
(monosubstituted)amino, (disubstituted)amino, guanidino, heterocyclic ring, substituted 
heterocyclic ring, iro^ C\ to C12 alkoxy, Ci to C12 acyl, Ci to 

25 C12 acyloxy, nitro, .Ci to .\Ci? alkyl ester, carboxy, protected carboxy, carbamoyl, 
carboxamide, prote^te^ carboxam to C12 alkyl)carboxamide, protected N-(Ci to 

C12 alkyljcarbbxamidej N,N-di(Ci to C12 alkyl)carboxamide, cyano, methylsulfonylamino, 
thiol, Ci to Cio alkylthib or Ci to do alkylsulfonyl groups. The substituted acyl groups 
may be substituted once or more, and preferably once or twice, with the same or with 

30 different substituents. : 
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The term "£3 to C 7 substituted cycloalkyl" or "C 5 to C 7 substituted cycloalkyl" 
indicates the above cycloalkyl rings substituted by one or two halogen, hydroxy, protected 
hydroxy, Ci to Cio aU^lthio, C| to Cio alkylsulfoxide, Ci to Cio alkylsulfonyl, Ci to C l0 
substituted ^kylthip, Ci to ; Ci 0 substituted alkylsulfoxide, Ci to Cio substituted 

5 alkylsulfonyl, ';[Ci-^CirB^h''Ci to Qn alkoxy, Ci to d 2 substituted alkyl, Ci to Ci 2 
alkoxy, oxo, , . /protected oxo, (monosubstituted)amino, (disubstituted)amino, 
trifluoromethyU'.:^ carboxy, phenyl, substituted phenyl, phenylthio, 

phenylsulfoxidej' -plienylsulfoiiylj amino , or protected amino groups. 

The team ^C^lpal^rae^ means a cycloalkyl, as defined above, where the 

10 cycloalkyl radical is^n4^ ;'it^o positions connecting together two separate additional 
groups. Similkrly^ means a cycloalkylene where the 

cycloalkyl radical is ^nded at two positions connecting together two separate additional 
groups and further bearing at least one additional substituent. 

The terip:"substitot^. Ci cycloalkenylene" means a cycloalkenylene further 

15 substituted by halogen, hydroxy, protected hydroxy, Ci to Cio alkylthio, Ci to Cio 
alkylsulfoxide, Ci " toy Cio alkylsulfonyl, Ci to C 10 substituted alkylthio, Ci to Cio 
substituted alkylsulfoxide, Ci to Cio substituted alkylsulfonyl, Ci to Ci 2 alkyl, Ci to Q 2 
alkoxy, Ci to;^ to C l2 alkoxy, oxo, protected oxo, 

(monosubstitut^ trifluoromethyl, carboxy, protected 

20 carboxy, ph^^^^s^ phenylthio, phenylsulfbxide, phenylsulfonyl, amino, 

or protected ami^^^up. : V . 

The term ^Mtei^ denotes optionally substituted five- 

membered to ei^t^nlember^ that have 1 to 4 heteroatoms, such as oxygen, sulfur 
and/or nitrogen, in g^icularrni^gen,^ either alone or in conjunction with sulfur or oxygen 

25 ring atoms.-;' • Theis^ = 'ifiye-memiiered: ' tdVeight-membered rings may be saturated, fully 
unsaturated or ^ partialiy ^anxrated, with fully saturated rings being preferred. Preferred 
heterocyclic tih£s- include niorpholino, piperidinyl, piperazinyl, 2-amino-imidazoyl, 
tetrahydrofuraho; • pyrrolo, tetrahydrothiophen-yl, hexylmethyleneimiho and 
hepty lmethyleneiminb. l 
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The term "substituted heterocycle" or "substituted heterocyclic ring" means the 
above-described / heterocyclic ring is substituted with, for example, one or more, and 
preferably one or; two, substituents which are the same or different which substituents can 
be halogen, hydroxy^ protected hydroxy, cyano, nitro, C\ to Cn alkyl, Ci to Cn alkoxy, d 
5 to Cn substituted ilkpxy, Ci to Cn acyl, Ci to Cn acyloxy, carboxy, protected carboxy, 
carboxyinethyl, ^ hydroxymethyl, protected hydroxymethyl, 

amino, protected . aij^ protected (monosubstituted)amino, 

(disubistitutedjan^ protected carboxamide, N-(Ci to C12 

alkyl)carboxaiMde^ ^protected ^N-(Ci to C12 alkyl)carboxamide, N, N-di(Ci to Cn 

10 alkyl)cari>qx^d6/^ N-((Ci to C I2 alkyl)sulfonyl)amino, N- 

(phenylsulfonyljan^^ or substituted heterocycle groups. 

The ternl ^ "heterb aromatic derivative which is a five- 

membered or sixrmerfib^^ having from 1 to 4 heteroatoms, such as oxygen, 

sulfur an^or niifo^ nitrogen, either alone or in conjunction with sulfur or 

15 oxygen ring atoms; Exampl(E?s of heteroaryls include pyridinyl, pyrimidinyl, and pyrazinyl, 
pyridazinyl, pyitolo, furano^ pxazolo, isoxazolo, phthalimido, thiazolo and the like. 

The term "substituted heteroaryi" means the above-described heteroaryl is 
substituted with, for example, one or more, and preferably one or two, substituents which 
are the same or ;dij^eht which substituents can be halogen, hydroxy, protected hydroxy, 

20 cyano, nitro, Ci to Cn alkyl, C t to C l2 alkoxy, Ci to C12 substituted alkoxy, d to C 12 acyl, 
Ci to Ci2 substi^t^^cyl^ acyloxy, carboxy, protected carboxy, carboxymethyl, 

protected c^c^ protected hydroxymethyl, amino, protected 

amino, (monbsu^sti^ (mbnosubstituted)amino, (disubstituted)amino, 

cai*pxanride,^p^^ to Cn alkyl)carboxamide, protected N-(Ci to 

25 C12 alkyl)caibqxainide^ N^(Cr to Cn alkyl)carboxamide, trifluoromethyl, N-((Ci to 
Cn alkyl)sulf6nyl)amirio or ;N-(phenylsulfonyl)amino groups. 
The teriii;^ 

position within tie aikyi chain by a phenyl. The definition includes groups of the formula: 
-phenyl-alkyl, -alkyl-pheriyl and -alkyl-phenyl-alkyl. 
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Similarly, the term "d to C 12 heterocycloalkyl" denotes a d to C n alkyl group 
substituted at any position within the alkyl chain by a "heterocycle " as defined herein. The 
definition includes groups of the formula: -heterocyclic-alkyl, -alkyl-heterocyclic and 
-alkyl-heterocycHc-alkyl. Examples of such a group include 2-pyridylethyl, 3-piperydyl(n- 
propyl), 4-fuiylhex>^ 3-pip®raz>*(n-amyl), 3-morpholyl(sec-butyl) and the like. Preferred 
d to C12 heterocycloalkyl groups are any one of the preferred alkyl groups described 
herein combined with any one of the preferred heterocycle groups described herein. 

The terms ^ phenylalkyT and "Ci to C 12 substituted 

heterocycloalkyll (i^i^ ^Cj ta dg phenylalkyl group or d to G12 heterocycloalkyl 
substitution tbe&^ phenyl or heterocyclic portion) with one or 

more, and preferably one. or ;two, groups chosen from halogen, hydroxy, protected 
hydroxy, bxo, ^ amino, (monosubstituted)amino, protected 

(monosubstimted)arninQ, (di§ubstituted)amino, guanidino, protected guanidino, 
heterocyclic -ring" sub^mted heterocyclic ring, Ci to d 2 alkyl, d to Cn substituted alkyl, 
d to C12 alkoxy, Ci to C 12 substituted alkoxy, Ci to C x2 acyl, d to C12 substituted acyl, d 
to Ci 2 acyloxy, nitro, carboxy, protected carboxy, carbamoyl, carboxamide, protected 
carboxamide, N-(Ci to da alkyl)carbbxamide, protected N-(d to C12 alkyl)carboxamide, 
N, N-(d to Ci 2 diall^l)carboxamide, cyano, N-(Ci to C i2 alkylsulfonyl)amino, thiol, d to 
C10 alkylthio, Ci to Gio a groups; and/or the phenyl group may be substituted 

with one or more* and preferably one or two, substituents chosen from halogen, hydroxy, 
protected Mro^>^ alkyl, Ci to d 2 substituted alkyl, d to C i2 

alkoxy, Ci to Ci 2 subs^ C« acyl, Ci to C12 substituted acyl, Ci to Ci 2 

acyloxyi rda&&y£l ^^roteptted;. carboxy, carboxymethyl, protected carboxymethyl, 
hydroxyrhethyl,y ; protect^ > hydroxymethyl, amino, protected amino, 
(monosubslitute4)i^o, protected (monosubstituted)amino, (disubstituted)amino, 
carboxamide^ prpte^ N-(d to Ci 2 alkyl)carboxamide, protected N-(d to 

C12 alkyOcarboxamiie, '■■N/^^(Ci .to Ci 2 alkyl)carboxamide, trifluoromethyi, N-((d to 
d 2 alkyl)sulifpnyi)2uninb, N-(phenylsulfonyl)amino, cyclic C 2 to d 2 alkylene or a phenyl 
group, substituted or unsubstituted, for a resulting biphenyl group. The substituted alkyl, 
phenyl or heterocychc groups may be substituted with one or more, and preferably one or 
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two, substituents< which can be the same or different. 

The term "Cj to Cu phenylalkylene" specifies a C7 to Cig phenylalkyl, as defined 
above, where the phenylalkyl radical is bonded at two different positions connecting 
together two separate additional groups. The definition includes groups of the formula: 
5 -phenyl-alkyl-, -ralkyl-phenyl- and -alkyl-phenyl-alkyl-. Substitutions on the phenyl ring 
can be 1,2, 1,3 or 1,4. 

C7 to Cii ^phenyialkylenes include, for example, 1,4-tolylene and 1,3-xylylene. 

Similarly, 0 \the'' -term "C\ to Cn heterocycloalkylene" specifies a C\ to C12 
heterocycloalkyl£^ ^ defined; above, where the heterocycloaikyl radical is bonded at two 
10 different positib^ separate additional groups. The definition 

includes ■g^up.s.^Q'fT.tlie formula: -heterocyciie-alkyl-, -alkyl-heterocyclic and -alkyi- 
heterocyclic-all^ri-. ; 

The terms phenylalkylene" and "Ci to C12 substituted 

heterocycloaikyleM" -means a c G 7 to Cig phenylalkylene or Ci to Cn heterocycloalkylene 

15 as defined; above ;ttiat is further substituted by halogen, hydroxy, protected hydroxy, C\ to 
C10 alkylthio, Cr tp £10 aUcylsulfoxide, Ci to do alkylsulfonyl, Ci to C l0 substituted 
alkylthio, C\ to G 10 substituted alkylsiilfoxide, Ci to C10 substituted alkylsulfonyl, Ci to 
C12 alkyl, Ci to C 12 ; alkoxy, Ci to C\ 2 substituted alkyl, Ci to Cn alkoxy, oxo, protected 
oxo, (monosubstituted)amino, (disubstituted)amino, trifluoromethyl, carboxy, protected 

20 carboxy, phenyl, substituted phenyl, phenylthio, phenylsulfoxide, phenylsulfonyl, amino, 
or protected amino ©roup on the phenyl ring or on the alkyl group. 

Theten^ specifies a phenyl group substituted with one or 

more, arid prefe^bl)§6rie or Wo, moieties chosen from the groups consisting of halogen, 
hydroxy, prqtbct^;^ nitiro, C\ to C12 alkyl, Ci to C12 substituted alkyl, Ci to 

25 Ci2 alkoxy, G t substituted alkoxVj Oi to Cn acyl, Ci to Cn substituted acyl, Ci to 

C12 acyloxy, carboxy, s protected carboxy, carboxymethyl, protected carboxymethyl, 
hydroxymethyl, ,i ^protected ■ hydroxymethyl, amino, protected amino, 
(monosubstituted)aiiiino, protected (monosubstituted)amino, (disubstituted)amino, 
carboxamide, protected carboxamide, N-(Ci to G12 alkyl)carboxamide, protected N-(Ci to 

30 C12 alkyl)carbox^de, N, N-Hi(Ci to Qn alkyl)carboxamide, trifluoromethyl, N-((Ci to 
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C12 alkyl)sulfotiyl)^^ or phenyl, wherein the phenyl is 

substituted or uni^bstiituted, such that, for example, a biphenyl results. 

The term "phehoxy" denotes a phenyl bonded to an oxygen atom, wherein the 
binding to the rest; of the molecule is through the oxygen atom. The term "substituted 

5 phenoxy" specifies a phenpxy group substituted with one or more, and preferably one or 
two, moieties chosen frpm the groups consisting of halogen, hydroxy, protected hydroxy, 
cyano, nitro, d tp Gi 2 alkyl; Ci to C\ 2 alkoxy, C x to C12 substituted alkoxy, Ci to C12 acyl, 
Ci to acylbxy, carboxy, protected carboxy, carboxymethyl, protected carboxymethyl, 
hydroxymethyl, : : jprotected ; hydroxymethyl, amino, protected amino, 

10 (monosubstitut^)^rio, j : jprbtected : (monosubstituted)amino, (disubstimted)2unino, 
carboxamide, pr^^ to C 12 alkyl)carboxamide, protected N-(Ci to 

C12 alkyl)6arbo^^de,CN-#^(Gi to C12 alkyi)carboxamide, trifluoromethyl, N-((Ci to 
C12 alkyl)sulfpnyl)an^a (phenylsulfonyl)amino. 

The term "G7 to Ci* ;:sub$tituted'phenylalkoxy ,, denotes a C 7 to Ci 8 phenylatkoxy 

15 group bonded to .the resi of the molecule through the oxygen atom, wherein the 
phenylalkyl portion -is substinited with one or more, and preferably one or two, groups 
selected from halqg^ ^ hyclroxy, protected hydroxy, oxo, protected oxo, amino, protected 
amino, (monosubstitut^djarnino; protected (monosubstituted)amino, (disubstituted)amino, 
guariidino, heterpcyclid ™ ring, Ci to C12 alkoxy, Ci to C12 acyl, 

20 Ct to C12 acyloiy, nitrp, parboxy, protected carboxy, carbamoyl, carboxamide, protected 
carboxamide, N^Ci .to G X2 all^l)Parboxamide, protected N-(Ci to C12 alkyl)carboxamide, 
N, N-(Ci to C 12 diall^l)carbox^de, cyano, N-(Ci to C12 alkylsulfonyl)amino, thiol, Ci to 
C10 alkylthio, ■C;t!&f&w /ali^uiifonyl groups; and/or the phenyl group can be substituted 
with one or more, and preferably.^ substituents chosen from halogen, hydroxy, 

25 protected hy<kp^,£ to C12 alkyl, C x to G12 alkoxy, Ci to C 12 acyl, Ci to C12 

acyloxy, c^c^^tfot^ carboxymethyl, protected carboxymethyl, 

hydroxymeth^V %^rotect^/v hydroxymethyl, amino, protected amino, 
(monosubsttaite&)^^ (monosubstituted)amino, (disubstituted)amino, 

carboxamide, protected carboxaanide, N-(Ci to C12 alkyl) carboxamide, protected N-(Ci to 

30 C12 alkyl) carbbxarmcie, N; N-di(Ci to C l2 alkyl)carboxamide, trifluoromethyl, N-((Ci to 
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C12 alkyl)sulfohyl)4m^ or a phenyl group, substituted or 

unsubstituted, for a ^sulti^^iplibnyl. group. The substituted alkyl or phenyl groups may 
be substituted With one or more, and preferably one or two, substituents which can be the 
same or different, ; • ;! 

5 The tc^'-'substituted^^phttiyl^'^ecifi^ a naphthyl group substituted with one or 

more, and preferably one or two, moieties either on the same ring or on different rings 
chosen from the groups consisting of halogen, hydroxy, protected hydroxy, cyano, nitro, 
Cito C 6 alkyl, ;Ci t0 t 7 aljkoxy, Ci to C 7 acyl, C\ to C 7 acyloxy, carboxy, protected 
carboxy, carbpx^e&yt 5 protected carboxymethyl, hydroxymethyl, protected 

10 hydroxymethyl, J aminq, } protected amino, (monosubstituted)amino, protected 
(monosubstitut^)a^a^b, (disubstituted)amm carboxamide, protected carboxamide, N- 
(Ci to C i2 all^ljca^ N-(Ci to C n alkyl)carboxamide, N, N-di(Ci to Ci 2 

alkyl)carboxami^ to C i2 alkyl)sulfonyl)amino or 

N-(phenylsilfonyl)amihb. 

15 The term; ^^^^13^^^' mefm ' ^ naphthyl radical bonded at two positions 

connecting/ ipge]ffi^/Wov; sep^e additional groups. Similarly, the term "substituted 
napthylene" means 'a naphthylene group that is further substituted by halogen, hydroxy, 
protected hydroxy, C x to Cio klkyltfuo, Ci to Cio alkylsulfoxide, Ci to Cio alkylsulfonyl, Ci 
to Cio substituted all^ltWp, Ci to Cip substituted alkylsulfoxide, Ci to Cio substituted 

20 alkylsulfonyl; qi to Ci 2 alkyl, Ci to <2i 2 alkoxy, C x to Ci 2 substituted alkyl, Ci to C !2 
alkoxy, oxo; ^ V prbt^ted bxo, (inonosubstituted)amino, (disubstituted)amino, 
trifluoroni^th^ phenyl, substituted phenyl, phenylthio, 

phenylsulfqxide^ti^^ 

The teiB^ ^hialo" imd "halogeri'V refer to the fluoro, chloro, bromo or iodo atoms. 

25 There can be one ^ which are the same or different. Preferred halogens 

are chlorq a^;fl^ ij;.'), 

Thfe term?.^^^ refers to an amino group with one substituent 

chosen from thb/grpup/^ phenyl, substituted phenyl, Ci to Cj 2 alkyl, Ci to Ci 2 

substituted all^Ci tb Cii &p&Pi to Ci 2 substituted acyl, C 2 to Ci 2 alkenyl, C 2 to Ci 2 

30 substituted alken^yCi to C l2 ailkynyl, C 2 to d 2 substituted alkynyl, C 7 to Ci 8 phenylalkyl, 
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C 7 to Cis substituted phenylalkyl, sulfate, heterocyclic ring, substituted heterocyclic ring, 
Ci to C12 " lfpierbicycloall^l- ' and C\ to C12 substituted heterocycloalkyl. The 
(monosubstituted)aminp can Additionally have an amino-protecting group as encompassed 
by the term "protTOted (mpn9substi^ted)arnino. ,, 
5 The term: ^ •Xdi^bsrimted)amin6 ,l refers to an amino group with two substituents 

chosen from me group consisting of phenyl, substituted phenyl, C| to C12 alkyl, C\ to C12 
substituted alkyl, ,Qi to G12 acyl, C2 to C12 alkenyl, C2 to Cn alkynyl, C7 to Cig 
phenylalkyl, C7 tp C is substituted phenylalkyl, sulfate, Ci to C12 heterocycloalkyl and C\ to 
C12 substituted heterocycloalkyl. The two substituents can be the same or different. 
10 The term ^i^lfate^ meauis -OSO3H or -OSO3". The term "amino" means -NH 2 or - 

nh 3 + . .^/ ; "^ ;\ 

The tem^^ group" as used herein refers tp substituents of the 

amino group :;;cpn^jy ■ alloyed to block or protect the amino functionality while 
reactmg omer ; ^ the molecule. The term "protected 

15 (monosubstitiute^)ajmmp" means there is an amino-protecting group on the 
monosubstitutedjar^ atom. In addition, the term "protected carboxamide" 

means there is an aimnp-protecting group on the carboxamide nitrogen. Similarly, the term 
"protected. N-(Ci ";td J Ci2 alkyi)carboxamide" means there is an amino-protecting group on 
the carb<>xaimdem 

20 Examples of siich anunq-protectihg groups include the formyl ("For") group, the 

trityl group; S : /tj&i<fe* 7--'iP^*fi^iriiicic> group, : the trichloroacetyl group, the chloroacetyl, 
bromoacetyl, . and.: :ip^^ blocking groups, such as t- 

butoxycarbonyi ("Bpc")i 2-(4-biphenylyl)propyl-2rOxycarbonyl ("Bpoc"), 2-phenylpropyl- 
2-oxycarboiryl (■!Ppc"), 2-(4-xeiiyl)isopropoxycarbonyl, 1,1-diphenylethyl-l-oxycarbonyl, 

25 ljl-diph^nylprp^yl^l-px 2-(3,5-dimethoxyphenyl)propyl-2-oxycarbonyl 
("Ddz"), 2^rtoluyl)pn)pyl-2 cyclopentanyloxycarbonyli 

1-memylcyciopen^ cyclohexanyloxy-carbonyl, 1- 

memylcyclpbexim^ 2-methylcyclohexanyloxycarbonyl, 2-(4-toluylsulfonyl)- 

emoxycarbohyi-^; ' .^^ 2-(triphenylphosphino)- 

30 emoxycarbohyl, >^ ("Fmoc"), 2-(trimethylsilyl)ethoxycarbonyl, 
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allyloxycarbonyl, ^ l-(trirnethylsilylmethyl)prop-l-enyloxycarbonyl, 
5-benzisoxalylmettiox^^ 4-acetoxybenzyl-oxycarbonyl, 2,2,2- 

tricUoroethoxy^j^on^l, 2-ethynyl-2-propoxycarbonyl, cyclopropylmethoxycarbonyl, 
isobomyloxy^earbpnyi • ; l^piperidyloxycarbonyl, benzyloxycaibonyl ( M Cbz"), 4- 
5 phenylbenzyloxyc^ojiyl, 2-methylbenzyloxy-carbonyl, -2,4,5,- 

tetramethylbe^yloxycarbonyl ("Tmz"), 4-mcthoxybenzyioxycarbonyl, 4- 
fluorobenzyloxycaApriyl,. 4-chlorobenzyloxycarbonyl, 3-chlorobenzyloxycarbonyl, 

2- cMorobenzyloxyC^^ 4-bromobenzyloxycarbonyl, 

3- bromobCTizyl6xybarbonyl, 4-nitrobenzyloxy-carbonyI, 4-cyanobenzyloxycarbonyl, 4- 
10 (dccyloxy)benzyloxyc^6hyi and the like; the benzoylmethylsulfonyl group, 

dithiasuccinoyl ("Dt5");' &e 2^nitro)phenylsulfenyl group ("Nps"), the diphenyl-phosphine 
oxide group and ; l ite ^ groups. The species of amino-protecting group 

employed is pk^ipnl^^^idn^jas the derivatized amino group is stable to the conditions 
of the subsequent f react ion(s) and can be removed at the appropriate point without 

15 disrupting the reminder -6f^&d;cdii^uhds.'Piefen^ amino-protecting groups are Boc, 
Cbz and Fmoc. Further examples of amino-protecting groups embraced by the above term 
are well known in organic synthesis and the peptide art and are described by, for example, 
T.W. Greene and ^ F G.M; V7uts, "Protective Groups in Organic Synthesis," 2nd ed., John 
Wiley and Sons; ^ 7, M. Bodanzsky, "Principles of Peptide 

20 Synthesis," 1st ^ Springer-Verlag, New York, NY, 1984 and 1993, and 

Stewart and- YPung^ ^ Peptide Synthesis," 2nd ed., Pierce Chemical Co., 

Rockford, ffi, 19^4, e^ch of Svhich is incorporated herein by reference. The related term 
"protected amino" defines an amino group substituted with an amino-protecting group 
discussed above, ; v • 

25 The terrri; "protect^ v g^anidino" as used herein refers to an "amino-protecting 

group" on one pr;two of the.guamdino nitrogen atoms. Examples of "protected guanidino" 
groups are described^ M. Bodanzsky; and Stewart and 

Young, supra! ^":\^: : :! : :- 

The teim "epin^ -NH-. The term "substituted epimino" means -N(R)-, 

30 where R is: a : : ^substitution group listed above under the definition of 
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The term -*Gi to C5 alkylene epimino" refers to a one to five carbon alkylene chain 
with an epimino; at any point along the chain. The term "Ci to C5 substituted alkylene 
epimino" refers to a- Gi. to G5 alkylene epimino group that is substituted a) at the epimino 
5 position (in thie sarnie way as "substituted epimino," described above); and/or b) at one or 
more of the alkylene 1 positions (in the same way as "substituted alkylene," as described 

above). v." •■V' 

The teim^'thip" refers to -SH or, if between two other groups, -S-. The term "Ci to 

C10 alkylene thio" refers to a qie to ten carbon alkylene chain with a thio at any point 
10 along the chain.. The term "d to C 10 substituted alkylene thio" refers to a Ci to C10 

alkylene thio group that is substituted at one or more of the alkylene positions (in the same 

way as "substituted alkylene," as described above). 

The term^suMbnyl'' refers to -S(Q) 2 -. The term "Ci to C10 alkylene sulfonyl" refers 

to a one to ten caAoi alkylene chain with a sulfonyl at any point along the chain. The term 
15 "Ci to C10 substituted a^cylerie isulfbnyl" refers to a Ci to C i0 alkylene sulfonyl group that 

is substituted' at 6n& or mor^ oif the alkylene positions (in the same way as "substituted 

alkylene," as de^cnb^ above)/, 

The temfo'^ -S(O)-. The term "Ci to C 10 alkylene sulfinyl" refers 

to a one to ten carbcin alkylene chain with a sulfinyl at any point along the chain. The term 
20 "Ci to Cio.substitutea alkylbne suifinyl" refers to a Ci to C w alkylene sulfinyl group that is 

substituted ; at one br more oif the alkylene positions (in the same way as "substituted 

alkylene," as described above). 

The t^i ''oxy" refers to -O-. The terms "Ci to C10 alkylene oxy," "Ci to C i0 

alkylene dioxy" tod ?Qi to iCio alkylene trioxy" refer to a one to ten carbon alkylene chain 
25 with, respectively, one, two br thrde -CK at any point along the chain, provided that no two 

oxygen atoms are consecutive, , and provided that any two oxygen atoms are separated by 

at least two carbons. The terms "Gi to C ip substituted alkylene oxy," "Ci to do substituted 

alkylene dioxy" 'and^Ci to C10 substituted alkylene trioxy" refer, respectfully to "Q to C l0 

alkylene oxy," '*fcy to C l0 : alkylene dioxy" and "d to C10 alkylene trioxy" that are 
30 substituted >t . bile br more of the alkylene positions (in the same way as "substituted 
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The tenn^^^aiftonyP refers to -C(S)H or, if between two other groups, -C(S)- f 
The term 'Hhioesteif' refers to -C(0)SH or, if between two other groups, -C(0)S-. 

The termj ^Q^pxy-protecting group" as used herein refers to one of the ester 

5 derivatives of the qarbbxylic acid group commonly employed to block or protect the 
carboxylic acid :groiijp while reactions are carried out on other functional groups on the 
compound. Examples of such carboxylic acid protecting groups include t-butyl, 4- 
nitrobenzyl, 4^methoxybenzylj 3,4-dimethoxybenzyl, 2,4-dimethoxybenzyl, 
2,4,6-trimethokybei^yl, 2,4i6-trimethylbenzyl, pentamethylbenzyl, 3,4- 

10 methylenedioxybenzyl;i benzhydryl, 4,4 f -dimethoxytrityl, 4,4 , ,4"-trimethoxytrityl, 
2-phenylpropyl, _ tiimethylsilyl- t-butyldimethylsilyl, phenacyl, 2,2,2-trichloroethyl, 
(trimethylsilyl)ethyl, (di(n-butyl)methylsilyl)ethyl, p- toluenesulfonylethyl, 4- 
iutrobenzylsulfonylethyl, allyl, cinnamyl, l-(trimethylsilylmethyl)propenyl and like 
moieties. The species of carboxyrprotecting group employed is not critical so long as the 

1 5 derivatized carboxylic acid is stable to the conditions of subsequent reaction(s) and can be 
removed at the apprdpriate point without disrupting the remainder of the molecule. Further 
examples of thes^ E. Haslam, "Protective Groups in Organic 

Chemistry," JJdiW^^lcOmie, Ed;, Plenum Press, New York, NY, 1973, Chapter 5, and 
T.W. Greene aM RiG^ Groups in Organic Synthesis," 2nd ed., John 

20 Wiley and Sons, We^v Ypt& NY, 199 1 , Chapter 5, each of which is incorporated herein by 
reference. A rdlated: ifenn ; is M protected carboxy," which refers to a carboxy group 
substituted ■•with one of the above carboxy-protecting groups. 

The term "hydrpxy-protecting group" refers to readily cleavable groups bonded to 
hydroxyl gr&ups, such as the tetrahydropyranyl, 2-methoxypropyl, 1-ethoxyethyl, 

25 methoxymethyC : 2^ t-butyl, t-amyl, trityl, 4- 

methoxytrityl, ^^dimethoxytrityl, 4,^4"-trimethoxytrityl, benzyl, allyl, trimethylsilyl, (t- 
butyl)dimethylsilyU 2,2,2-triphloroethoxycarbonyl groups and the like. The species of 
hydroxy-protectiiig::^6ups not critical so long as the derivatized hydroxyl group is 
stable to the conditions of subsequent reaction(s) and can be removed at the appropriate 

30 point without disrupting the remainder of the molecule. Further examples of hydroxy- 
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protecting groups are described by C.B. Reese and E. Haslam, "Protective Groups in 
Organic Chemistry,", JXj:W; McOmie, Ed., Plenum Press, New York, NY, 1973, Chapters 
3 and 4, respectively;; and T;W, Greene and P.G.M. Wuts, "Protective Groups in Organic 
Synthesis," 2nd ^ ^ohn WUey and Sons, New York, NY, 1991, Chapters 2 and 3. 
5 Related terms are "protected hydroxy," and ''protected hydroxymethyl" which refer to a 
hydroxy or hydroxymethyl substituted with one of the above hydroxy-protecting groups. 

The "iermv'^Crrto' Cip-vVaikylthio" refers to sulfide groups such as methylthio, 
ethylthio, n-propylthipv isoprdpyitihio, h-butylthio, t-butylthio and like groups. 

Thb term "Ci to v G indicates sulfoxide groups such as 

10 methylsulfbxide^^ isopropylsulfoxide, n-butylsulfoxide, 

sec-butylsulfoxide and &e ; like/Tbe term "Ci to Cio alkylsulfonyl" encompasses groups 
such as methylsulfonyl, : ethylsulfonyl, n-propylsulfonyl, isopropylsulfonyl, n- 
butylsulfonyl, t-butylsulfonyl and the like, it should also be understood that the above thio, 
sulfoxide or sulfohyl groups can. be at any point on the alkyl chain (e.g., 

15 2-methylmercaptOQthyl). 

The terrh^ "Gi i to Cio^ substituted alkylthio," "Ci to Cio substituted alkylsulfoxide," 
and "Ci to Cio substituted alkylsulfonyl," denote the Ci to C l0 alkyl portion of these groups 
may be substituted as described above in relation to "substituted alkyl." 

The tennis "phenylthio,* 1 ."phenylsulfoxide," and "phenylsulfonyl" specify a thiol, a 

20 sulfoxide, or. stilfone?, re^jpectiyely, containing a phenyl group. The terms "substituted 
phenylthio," "substituted ^ phenylsulfoxide," and "substituted phenylsulfonyl" means that 
the phenyl of these groups can be substituted as described above in relation to "substituted 
phenyl." ; 

The terrn "Ci tp C\i alkylaminocarbonyl" means a Ci to C« alkyl attached to a 

25 nitrogen of the amiriocarboriyi group. Examples of Ci to C12 alkylaminocarbonyl include 
methylaminocarbonyl, ethylaminocarbonyl, propylaminocarbonyl and 

butylamihocarbonyl.; The term "Ci to .C 12 substituted alkylaminocarbonyl" denotes a 
substituted alkyl -bonded to a nitrogen of the aminocaibonyl group, which alkyl may be 
substituted as described above in relation to Ci to C12 substituted alkyl. Examples of Ci to 

30 Cn substituted alkylaminocarbonyl include, for example, methoxymethylaminocarbonyl, 



WO 2005/076743 



PCT/IL2005/000197 



29 

2^Moix>ethylaminocarbonyl, 2-oxopropylaminocarbonyl and 

4-phenylbutylaminpcarbonyL ' 

The termiyGi to C« alkoxycafboiiyr means a "C x to C i2 alkoxy" group attached to 
a carbonyl group). The term /"Ci to C12 substituted alkoxycarbonyl" denotes a substituted 
5 alkoxy bonded td thes carj>pnyl group, which alkoxy may be substituted as described above 
in relation to "Ci-to Ci? substituted alkyl." 

The ternr ,f phenylaminocarbony^ , means a phenyl attached to a nitrogen of the 
aminocarbohyl group. .The -tenn' "substituted phenylaminocarbonyl" denotes a substituted 
phenyl bonded to a nitrogen of die aminocarbonyl group, which phenyl may be substituted 
10 as described aboV(B ; in relation to substituted phenyl. Examples of substituted 
phenylaminocarbbnyi . ./ include 2^hloix>pheriylaminocarbonyl, 3- 

cUorophenylamihobarbbhyr, 2-nitprphenylaminocarbonyl, 4-biphenylaminocaibonyl, and 
4-methoxyphenylaminocarbpnyl. 

The term "Ci to C\ 2 alkyiaminothiocarbonyl" means a Ci to C.« alkyl attached to 
15 an aminothiocarbonyl group, wherein, the alkyl has the same meaning as defined above. 
Examples of Ci to C\t ^ all^ylaminothiocarbpnyl include methylaminothiocarbonyl, 
ethylaminothiocaitepyl, propyl^iiinothiocarbonyl and butylaminothiocarbonyl. 

The term "Gi to Cji substituted alkyiaminothiocarbonyl" denotes a substituted 
alkyl bonded to '^ .ajpna wherein the alkyl may be substituted as 

20 described abbVel in relation to Ci to Ci 2 substituted alkyl. 

The term ^ means a phenyl attached to an 

aminothiocarbonyl ^ group, wherein the phenyl has the same meaning as defined above. The 
term "substituted; pl^enylaminod^iocarbony^ , denotes a substituted phenyl bonded to an 
aminothiocarbonyl group, wherein phenyl may be substituted as described above in 
25 relation to substituted phenyl. 

The tera>; "phenylene" means a phenyl group where the phenyl radical is bonded at 
two positions connecting together two separate additional groups. The term "substituted 
phenylene" means a phenyl group where the phenyl radical is bonded at two positions, 
connecting together two separate additional groups, wherein the phenyl is substituted as 
30 described above in relation to "substituted phenyl." 
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The term ^'substituted Ci to C12 alkylene" means a C x to Ci 2 alkyl group where the 
alkyl radical is bonded at two positions connecting together two separate additional groups 
and further bearing an additional substituent Examples of "substituted C\ to C12 alkylene" 
includes an^dAe^iylene, : l-(aniino)-lj2-ethyl, 2<amino)-l,2-ethyl, l-(acetamido)-l,2- 
5 ethyl, 2-(acet^do)^i;2-etf yl, 2-hydroxy- 1,1 -ethyl, 1 -(amino)- 1,3-propyl. 

The terms "cyclfc^ "substituted cyclic C2 to C 7 alkylene," "cyclic 

C 2 to C 7 heterpi^^l^ie'," - arid- V^bstitUted cyclic C2 to C7 heteroalkylene," defines such a 
cyclic group boiiS^ phenyl radical resulting in a bicyclic ring system. The 

cyclic group may b^ one or two double bonds. Furthermore, the cyclic 

10 group may haVe pn^or two methylene or methine groups replaced by one or two oxygen, 
nitrogen or sulfur atqms which are the cyclic C 2 to C 7 heteroalkylene. 

The cyclic group may be substituted once or twice by 
the same or different substituents which, if appropriate, can be connected to another part of 
the compound (e.g., alkylene); selected from the group consisting of the following 

15 moieties: hydroxy, protected hydroxy, carboxy, protected carboxy, oxo, protected oxo, Ci 
to C 4 acyioxy, fQimyl-Ci to Ci 2 acyl, Ci to C 12 alkyl, Ci to C 7 alkoxy, d to C 10 alkylthio, 
Ci to C10 alk^sulfoxide- Ci to C 10 alkylsulfonyl, halo, amino, protected amino, 
(monosubstifuted)amifxQ, protected (monosubstituted)amino, (disubstituted)amino, 
hydroxymethyl or a protecte^ 

20 The cycUe ^ group fused onto the benzene radical can 

contain two : to;^^ it preferably contains three to six members. 

Examples of such ^ ^ai^ted i)^lic groups are when the resultant bicyclic ring system is 
2,3-dihydro^indan^m^ When the cyclic groups are unsaturated, examples 

occur when the re^tant bicyclic ring system is a naphthyl ring or indolyl. Examples of 

25 fused cyclic groups which each contain one nitrogen atom and one or more double bond, 
preferably one or two double bbrids, are when the benzene radical is fused to a pyridino, 
pyrano, pyrrolo, ~^yri^ or dihydropyridinyl ring. Examples of fused 

cyclic groups which each contain one oxygen atom and one or two double bonds are when 
the benzene radical ting is fused to a furo, pyrano, dihydrofiirano, or dihydropyrano ring. 

30 Examples of fusixl cyclic groups which each have one sulfur atom and contain one or two 
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double bonds are when' the benzene radical is fused to a thieno, thiopyrano, dihydrothieno 
or dihydrothippyrano ring; Examples of cyclic groups which contain two heteroatoms 
selected from sulfur arid, nitrogen and one or two double bonds are when the benzene 
radical ring is fused to a thii^ or dihydroisothiazolo ring. 

5 Examples of .cyclfct groups which contain two heteroatoms selected from oxygen and 
nitrogen and pnetor >t^ when the benzene ring is fused to an oxazolo, 

isoxazolo, dihyd^ ring. Examples of cyclic groups which 

contain two mtrpgen M and one or two double bonds occur when the benzene 

ring is fus^l tp; a dihydropyrazolo or dihydroimidazolo ring or 

10 pyrazinyl. ■ ; •■ "■'■"j :.^y : ^' : - 

The terrii: rt C^^oyi f ' nieans an -NC(O)- group where the radical is bonded at two 
positions connecting. t\vp separate additional groups . 

One or ihpre of the cPmpoiinds of the invention may be present as a salt. The term 
"salt" encompa^sbs those sajte that fom with the carboxylate anions and amine nitrogens 

15 and include salts formed with;; the organic and inorganic anions and cations discussed 
below. Furthermore, thfe term includes salts that form by standard acid-base reactions with 
basic groups, (^chr as amino groups) and organic or inorganic acids. Such acids include 
hydrochloric, hy^ofluoric; : trifluoroacetic, sulfuric, phosphoric, acetic, succinic, citric, 
lactic, maleic; ^ pamoic, mucic, D-glutamic, D-camphoric, 

20 glutaric, phth^ic,- methanesulfonic, benzenesulfonic, 
sorbic, picric,' beriLTO^ 

The ter^ refers to counter-ions for the carboxylate 

anion of a cariipiyiate) ^^skit^e-^unt^iohs are chosen from the alkali and alkaline earth 
metals, (such ^^ithi^l^)^^ 'potassium, barium, aluminum and calcium); ammonium 

25 and mono-, rfi- as trimethylamine, cyclohexylamine; and the 

organic cations, > such as dibenzylammonium, benzylammonium, 
2-hydroxyethylanimPnium, bis(2-hydroxyethyl)ammonium, phenylethylbenzylammonium, 
diberizylethjdenediammonium, and like cations. See, for example, "Pharmaceutical Salts," 
Berge et al., J; ^ Pharrii ; ScL, 66:1-19 (1977), which is incorporated herein by reference. 

30 Other cations enboihpkssed by the above term include the protonated form of procaine, 
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quinine and N-methylglucosamine, and the protonated forms of basic amino acids such as 
glycine, ornithine, histidine, . phenylglycine, lysine and arginine. Furthermore, any 
zwitterionic form of the instant compounds formed by a carboxylic acid and an amino 
group is referred to by tins, term; For example, a cation for a carboxylate anion will exist 
5 when a position is substituted with. a (quaternary ammonium)methyl group. A preferred 
cation for the carboxylate anion is the sodium cation. 

The compounds of the .invention can also exist as solvates and hydrates. Thus, 
these conlpbimds niay ^ crystallize with, for example, waters of hydration, or one, a number 
of, or any fractid^ of the mother liquor solvent. The solvates and 

10 hydrates of sucft^Qin^^ the scope of this invention. 

One or naorb^cpm can be in the biologically active ester 

form, such as the}^ ester-form. Such ester forms induce 

increased blood levels and prolong the efficacy of the corresponding non-esterified forms 
of the compounds. Ester groups which can be used include the lower alkoxymethyl groups, 

15 for example, methpxymethyl, ethoxymethyl, isopropoxymethyl and the like; the -(C| to 
Ci 2 ) alkpxyethyl. groups, for example methoxyethyl, ethoxyethyl, propoxyethyl, 
isopropoxyethyland the like; the 2-oxo-l,3-diooxIen-4-ylmethyl groups, such as 5-methyl- 
2-oxo-l,3-aloxolen74VylmeAyl, 5-phenyl-2-oxo-l,3-dioxolen-4-ylmethyl and the like; the 
Cy to C10 all^l^piftbthyl groups, for example methylthiomethyl, ethylthiomethyl, iso- 

20 propylthiomethyr groups, for example pivaloyloxymethyl, 

pivaloyloxyeu>yl; rdceto^ the ethoxycarbonyl-1 -methyl group; the 

-acetoxyethyi; alkyloxycarbonyloxy)ethyl groups such as the 1- 
(ethoxycaibonylpx^^^ the l-(Ci to C12 alkylaminocarbonyloxy)ethyl groups 

such as the l-(Me^ group. 

25 The te^- ^aoaiiib acid" includes any one of the twenty naturally-ocxurring amino 

acids or the D-for^ the naturally-occurring amino acids. In addition, the 

term "amino acid" klso includes other non-naturally occurring amino acids besides the D- 
amino acids, whicihiarie functional equivalents of the naturally-occurring amino acids. Such 
non-naturally-oecurring amino acids include, for example, norleucine ("Nle"), norvaline 

30 . ("Nva"), I> or D- i^phtKal^nine, ornithine ("dm"), homoarginine (homoArg) and others 
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well known in the peptide art, such as those described in M. Bodanzsky, "Principles of 
Peptide Synthesis," 1st and 2nd revised ed., Springer- Verlag, New York, NY, 1984 and 
1993, and Stewart and Young, "Solid Phase Peptide Synthesis," 2nd ed., Pierce Chemical 
Co., Rockford, fit, 1984; both of which are incorporated herein by reference. Amino acids 

5 and amino acid analogs can be purchased commercially (Sigma Chemical Co.; Advanced 
Chemtech) or synthesized using methods known in the art. 

It should be of the claimed invention has up to three 

serial "substimttohs;^ /For example, a "substituted alkyl" that is substituted with a 
"substituted phenyl'fetfa substituted with a "substituted alkyl" can, in turn, be 

10 susbstitued by one more grbup and no longer further substituted. However, it should also 
be understood that ^ the invention contemplates, if appropriate, more than three parallel 
substitutions .fe more than three hydrogens on an alkyl moiety 

may be substituted w any one or more of a variety of groups, including halo and 
hydroxy. V/; 

15 ' i: ; •■ 

Additional objects, advantages, and novel features of the present invention will 
become apparent to one ordinarily skilled in the art upon examination of the following 
examples, which are not intended to be limiting. Additionally, each of the various 
embodiments and /^aspects ;. of the present invention as delineated hereinabove and as 

20 claimed in the claims section below finds experimental support in the following examples. 

. Vv :l :^;f^- v i : ;J EXAMPLES 
Rbferehce^^ which together with the above 

descriptions, lUiisti^te the invention in a non limiting fashion. 

25 v V< 
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EXAMPLE 1 
EFFECT OF DISACOHARIDES ON MOESIN 

Materials and Methods . 

5 . ■ 

Cell lines and culture 

The HT -29 (ATCC HTB38) epithelial cell lines were obtained from the American 
Type Culture Collection (Rockville. MD). Cells were maintained in culture using DMEM 
media (Bet Ha£m^ ^ with 10 % cosmic calf serum (HyClone 

10 . I^oratories)^#^^^ 1% penicillin/streptomycin (Bet Haemek, Israel), at 

37°C, in an atmosphere of ^ : 

Jurkat cells; a GD44 ^/T^Iyiiaphoma cell line, were maintained in medium consisted 
of RPMI 1640 (Bet Ha^ supplemented with 10% cosmic calf serum (HyClone 

Laboratories), 2mM I<glutamiri and 1 % Pen-Strep (Bet Haemek, Israel), at 37° C. in an 

15 atmosphere of 5% CQ 2 ; 

Human f cells were purified from the peripheral blood of healthy donors. Briefly, 
human peripheral blood was isolated oh Ficoll gradients, washed, resuspended in PBS 
containing 3% ^ heatrinactivated FCS (Bet Haemek, Israel), and incubated (45 min, 37°C, 
7% C02-humidified atmosphere) on nylon-wool columns (NovaMed; Jerusalem, Israel). 

20 Non-adherent cells were eliited and washed, and platelets were removed by centrifugation 
(700 rpm, \5 min; 1 8^G).Kesidiial monocytes were removed by incubation of the ceUs on 
tissue culture /pl^^2^'3^G9^ato'jyK^ non-adherent cells were collected. The CD3 + 
content of these ^BJ^^s>9.5%: 

25 Disaccharides 

Heparin^ from Sigma. (DS-9267, DS-9392 and DS- 

8892). X'-- 
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TNFa and antibodies 

TNEa was Obtained from Boehringer Mannheim (Indianapolis, IN). Mouse anti- 
human moesin mAb clone 38/87 was obtained from NeoMarkers (Fremont, CA). The LKJ 
(anti-HSP 60) imouse mAbs IgG, supplied by W. Van Eden (Utrecht University, The 
5 Netherlands). The anti-hepar^ rat IgM which recognizes the sugar 

moiety of heparan sulfate proteoglycans, was supplied by Yoshiya Tanaka (University of 
Occupational and Envirbmerital Health, Japan). 

Bacterial expression and purification of recombinant human moesin 

10: The pias;Md^ residues 1^577 (pGhuMo) (provided by 

Prof. Furthh^y^ human moesin as a fusion protein to 

glutathione S-d^msferase (G§^< Escherichia coli (E. coli) bacteria were transformed with 
pGhuMo and j^o\vn ^ penicillin (100 /xg/ml). These bacteria were 

induced to expr^sMe fusion protein with 100 fiM isopropyl /8-D-thiogalactopyranoside 

15 (1PTG). The recombinant protein was bound to a glutathione-agarose column (Sigma) and 
cleaved with thrombin ^ (PnaiTniaqia; Piscataway, NJ). The purified protein was dialyzed 
against PBS at 4°C and stored at -70 C C. The purity and integrity of the protein were 
determined by size separation using SDS-polyaclryiamide gel electrophoresis . (PAGE), 
Coomassie blue staining, and Western blotting with the anti-human moesin nxAb clone 

20 38/87. The protein was quantitated by densitometric analysis of recombinant moesin and 
known amounts of BSA, wMch were used to construct a standard curve. 

Analysis of ^ and expression 

Epithelial ^jfts'^w monolayers in 24^ well tissue culture 

25 plates. After the Cells reached confluence, the culture medium was changed and the cells 
were incubated wi th ; the ^saccharides, with the addition of TNF-a. Disaccharides were 
added to the celj^ l^ur before adding TNF-a. The disaccharides and TNF-a (200 ngfrnl) 
were incubated /,}OTtt/^(5^^^1sJ^6^^24 "houis. Following culture, the supernatants were 
harvested and analyzed for Cytokine secretion. Each experiment was performed in 
30 duplicate. - = 
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In experiments /in which the effect of anti-moesin antibodies was tested, anti- 
moesin and control antibodies were added at a concentration of 1.2 figfml and incubated 
for 30 minutes V^t:3^<?- "iTbie calls were then washed, after which the disaccharide (1 
ng/ml) was add^j fpjr an additional 30 minutes at 37°C. Subsequently, TNF-a(200 ng/ml) 
5 was added arid fthfe cells were incubated for 18 hours at 37°C. Following culture, the 
supernatant was collected and assayed for IL-8 and EL- 1 /S concentrations. 

Cj^oldne ELI ISA 

DL-8 toiiceiitratibn was measured by ELISA. Briefly. 96-well plates were coated 
10 with polyc(onal?jgb&r ^ antibodies (R&D Systems: Minneapolis, MN), as 

capturing antib^ tested supernatants at 37°C, for 1 

hour, arid wa^hmg -Jlifee times, polyclonal rabbit anti-human antibodies (Endogen. Boston, 
MA) were addeS; ^ ^ detecting antibodies. Alkaline phosphatase-conjugated mouse anti- 
rabbit IgG Ab. (Sigma) wi^'^ed- as a second-step antibody. The concentrations of the 
15 mouse anti^rabbit: ^ antibodies were standard concentrations. Both 

were incubated rat 3 7?G for 1 hour, fallowed by three washings. The bound antibodies 
were visuailized % by -using the alkaline phosphatase substrate p-nitrophenylphosphate 
(Sigma). II>l/3 coriperitratiori was meaisured by an ELISA kit (Genzyme, Cambridge, MA) 
according to the m^ufactur 

20 • " ' 

Heparin-disaccharide binds to moesin 

Since inpesin i>inids to heparin and heparan sulfate (1), disaccharide (DS) derived 
from heparin iw^'^mt^i^^iq-jsee if it could also bind to moesin. Figure 2 shows that 
Heparin-DS biiuk/i^^ BSA, as detected by antibody to heparan sulfate 

25 which reco'g^•z^ l .t^e;^Ij*Sv^f;;:J 

Soluble moesin and anti moesin antibody inhibit DS activity on HT -29 cells 

It has ^ been; shownV that d molecules derived from heparin and from 

heparan sulfate can inhibit the secretion of BL-8 and IL- 1)8 by HT-29 cells. Moreover, the 
30 DS molecules show, a dose^ependent inhibition of both spontaneous and TNFa- 
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stimulated cytokine;, secretion (5). Since DS binds to moesin, which is expressed on the 
surface of HTV29 cells, blocking moesin by anti-moesin specific antibodies was examined 
to determine whether it would inhibit the activation induced by DS on these cells. The 
cells were incubated with anti-moesin antibody (or control antibody), after which DS was 

5 added to the culture; Subsequently, the cells were treated with TNFa and the secretion of 
IL-8 was assessed As shown in Figure 3, the anti-moesin antibody specifically 
antagonized the ii^bitory effect of the DS. To further verify that moesin bound to the DS, 
HT-29 cells were:vtreated with the DS that was pre-incubated with increasing 
concentrations of recoipibinant human moesin and stimulated by TNFa. As shown in 

10 Figure 4, the rdcoimbinant moesin antagonized the inhibitory effect of the DS in a dose- 
dependent riuuiner; /'These results suggested that similar to the membrane associated 
moesin, the recombinant mpesin bound the DS and thereby competed its effect on the 
cells. Taken tbgelhei%\ the competition and blocking experiments indicate that the DS was 
acting via interaction with cellrS^irface moesin. 

is V^.-- * ' ' 

Soluble moesin and anti-moesin antibody inhibit DS activity on T cells. 
It was shown that certain heparin- and heparan sulfate-derived DS induced, in a 
dose-depeiident manner j the adhesion of human T cells to both ECM and immobilized 
fibronectin (6). ;^s adhesidn appears to involve j31 integrin recognition and activation 

20 and is associated with pathways (6). Since moesin is 

expressed on T> cells, antibody to moesin was examined for the potential to block the 
ability of DS to induce; adhesion in T cells. Figure 5 shows that indeed moesin antibody 
inhibited the adhesion of T ^ cells to fibronectin induced by DS. Furthermore, as Figure 6 
shows, soluble moestoybbund to > the DS and thereby inhibited its induced adhesion of the T 

25 cells. This l- is tobtfier ^ which suggests that DS mediated its activity 

through bindiiag to mpesin; 

Figuie7$b^^ T-cells to these DS also showed that subsequent 

exposure of such as MIP-1/3 or RANTES, but 

not to other pro^ such as interlcukin-2 or CD3 cross-linking, resulted in 

30 inhibition of T-cell ^ adhesion and migration through FN. Without wishing to be limited by 
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a single hypothesis; binding DS to moesin would appear to promote inhibition of T- 

ceU adhesion and ; migration. 

EXAMPLE 2 

5 METHODS AND COMPOSITIONS FOR ADMINISTRATION 

The sacciharides of the present invention, and their homologues, derivatives or 

related compounds, /heremafter referred to as the "'therapeutic agents of the present 

invention", can /be aidti^stered to a subject by various ways, which are well known in the 
10 art. Hereinafter ike term "therapeutic agent" includes any saccharide-like material, or any 

material having > a :^ccharide-like activity with regard to moesin, wherein saccharide 

activity with regard to moesm is described above. 

The tt^V"^^^"*"-^^'-^ me human or lower animal to which the therapeutic 

agent is administered. For example* administration may be done topically (including 
15 ophthalmieally, ya^naHy/iirectally, intranasally or by inhalation), orally, or parenterally, 

for example by intravenous drip or intraperitoneal, subcutaneous, or intramuscular 

injection. 

Foimulatiq^ may be included but are not limited to 

lotions, o^mtme^t^^is, creams, suppositories, drops, liquids, sprays and powders. 
20 Conventional pharmaceutic^ carriers, aqueous, powder or oily bases, thickeners and the 
like may be necessary or desirable. 

GompositiOiis for oral adrninistration include powders or granules, suspensions or 
solutions in water or non-aqueoiis media, sachets, capsules or tablets. Thickeners, diluents, 
flavorings, dispersing aids* emulsifiers or binders may be desirable. 
25 Formulations, for parenteral administration may include but are not limited to 

sterile aqueous ^ solutions ^ which may also contain buffers, diluents and other suitable 

.' additives. • .! 7/ . '" 

Posing is'depeiideni prrthe severity of the symptoms and on the responsiveness of 
the subject ;tp?^ Persons of ordinary skill in the art can easily 

30 determine pptimuri*^ and repetition rates. 
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In one embodiment, the dose of a compound of the invention administered ranges 
from about 0.1 mg to about 1000 mg. In another embodiment, the dose administered 
ranges from about 1 mg to ibout 100 mg. In a further embodiment, the dose administered 
ranges from ^o^^'^v^-^oUt^O mg. In yet another embodiment, the dose administered 
ranges from about 10 mg to about 3Q mg. 

In another embodiment; the dose of administration ranges from about 1 ng/kg of 
body weight to about lOgr/kg Qf body weight. In a more preferred embodiment, the range 
is about l Ong/kg of body weight to about 5 gr/kg of body weight. In another embodiment, 
the range is about 0.05 mg/kg of body weight to about 50 mg/kg of body weight. In a 
further embodiment^ -the dqse administered ranges from about 0.1 mg/kg of body weight to 
about 10 mg/kg of body Weight In an additional embodiment, the dose administered 
ranges from about 0M mg/kg of body weight to about 1.0 mg/kg of body weight. In 
another embodiment^ the dose adrninistered is about 0.3 mg/kg of body weight. 

In one embodiment; the dose is administered at a frequency of about once every 30 
days to about once every day. In another embodiment, the dose is administered at a 
frequency of ahquf once eVery 7 days to about once every day. In a further embodiment, 
the dose is admimstered at a frequency of about once every day. 

> ; : ;; . EXAMPLE 3 
METHODS AND- INDICATIONS OF TREATMENT USING THE COMPOUNDS 

As noted abovb, the therapeutic agents of the present invention are believed to be 
effective inhibitors of innammatory reaction, as well as for diseases with an inflammatory 
component. The following example is an illustration only of a method of treating an 
inflammatory condition arid any other suitable condition with the therapeutic agent of the 
present invention, and lis not intended to be limiting. 

The me&b^ step of administering a therapeutic agent, in a 

phannaceuticalljf acceptable carrier, to a subject to be treated. The therapeutic agent is 
administered ac66i&ig to ah effective dosing methodology, preferably until a predefined 
endpoint is reached, sucb the absence of a symptom of the inflammatory condition and 
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any other suitable condition in the subject, or the prevention . of the appearance of such a 
condition or symptom in the subj ect . 

The present invention also discloses methods for treating malignancies. 
Hereinafter,. the^ term "treatment" includes both the prevention of the genesis of the 
5 malignancy, as^w6U ^; the substantial reduction or elimination of malignant cells or 
symptoms associated With die development and metastasis of malignancies. Malignancies 
for which the therapeutic agents of the present invention are useful include all metastatic 
tumors. Examples tumors for which such a treatment would be effective include, but are 
not limited to, breast cancers such as infiltrating duct carcinoma of the breast or other 

10 metastatic breast cancers, lung cancers such as small cell lung carcinoma, bone cancers, 
bladder cancers . such as bladder carcinoma, rhabdomyosarcoma, angiosarcoma, 
adenocarcinoma of the colbn, prostate or pancreas, or other metastatic prostate or colon 
cancers, squamous cell carcinoma of the cervix, ovarian cancer, malignant fibrous 
Mstiocytom^ sleini- cancers such as malignant melanoma, lymphomas, leukemia, 

15 leiomyosarcoma* : astrocytoma, glioma and heptoceilular carcinoma. Such treatment may 
optionally aid .preferably -be performed by systemic administration of the therapeutic 
agent according ^6 /the present invention. A preferred route of administration is oral. 
Alternative routes of administration include, but are not limited to, intranasal, intraocular, 
sub-cutaneous and vparenteral administration. Such treatment may be performed topically, 

20 for example for,; skip malignancies, including but not limited to, metastatic melanoma. 
Other routes, of ^adm^stration and suitable pharmaceutical formulations thereof are also 
possible ^ previbi^ly d^crib 

The . compounds of: the present invention can be used to treat a variety of 
conditions; including, but not limited to, those listed is U.S. Pat. No. 5,861,382. 

25 More particularly, the/compounds according to the present invention can also be 

used to treat central nervous system neurodegenerative disorders such as, but not limited 
to, Parkinson's, , Alzheimer's, Kuru and Creutzfeldt- Jakob's diseases, basal ganglia 
degenerative ^ diseases, -.. motbmeuron diseases,. Scrapie, Mad cow disease, spongyform 
encephalopathy, Subacute Sclerosing Pan-Encephalitis (SSPE) and peripheral tissue 

30 disorders such .as, : \6ut not limited to, acute respiratory distress syndrome, amyotrophic 
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lateral sclerosis, atherosclerotic cardiovascular disease and multiple organ dysfunction, all 
of which were previously shown to be associated with formation and/or overproduction of 
- oxidants. .'" ■ • ' 

The cbMppunds of the present invention can also inhibit the replication or 

5 infectivity of at virusT or a virus-infected cell. This can be shown in vitro using a variety of 
assays known in ->ithe^/or described herein. In certain embodiments, such assays may use 
cells of a cell line^ or cells from a patient. In specific embodiments, the cells may be 
infected with a ; vii^ prior to the assay, or during the assay. The cells may be contacted 
with a virus, in cert^-bther embodiments, the assays may employ cell-free viral cultures. 

10 In one pmbbdinient; a Compound of the present invention can be shown to treat or 

prevent a viral disease by; contacting cultured cells that exhibit an indicator of a viral 
reaction (e.g., formation of inclusion bodies) in vitro with the compound, and comparing 
the level of the indicator in the cells contacted with the compound with the level of the 
indicator in cells not so contacted, wherein a lower level in the contacted cells indicates 

15 that the compound hks activity in treating or preventing viral disease. Cell models that can 
be used for such assays include, but are not limited to, viral infection of T lymphocytes 
(Selin et al., 1996, j. Exp. Med. 183:2489-2499); hepatitis B infection of dedifferentiated 
hepatoma cells ;(R^^ 71:1058.1071); viral infection of. cultured 

salivary gland ep^ 1994, Autoimmunity 18:7-14); synchronous 

20 HIV-1 iniectio^of ; <C cell lines (Wainberg et al., 1997, Virology 

233:364-373); vira^ cells (Stark et al., 1996, Human 

Gene Ther. 7:166^ retroviral infection of NIH-3T3 cells 

(Morgan et al , 1995^ ^ ViroL 69:6994-7000). 

In another embodiment, a compound of the invention can be demonstrated to have 

25 activity in treating: or preventing viral disease by a&ninistering the compound to a test 
animal having s^ptoms of a viral infection, such as characteristic respiratory symptoms 
in animal models; ^ : ^?ch test animal does not exhibit a viral reaction and is 
subsequently challenged with an agent that elicits a viral reaction, and measuring the 
change in the vual Reaction after the administration of the compound, wherein a reduction 

30 in the viral reaction or a prevention of the viral reaction indicates that the compound has 
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activity in treating or preventing viral disease. Animal models that can be used for such 
assays include, but are not limited to, guinea pigs for respiratory viral infections (Kudlacz 
and Knippenberg, 1995, Inflamm. Res. 44:105-110); mice for influenza virus infection 
(Dobbs et al., 199$ ImhiunoL 157:1870-1877); lambs for respiratory syncitial virus 
infection (Masot et al:- 1996, ZentralbL Veterinarmed. 43:233-243); mice for neurotrophic 
virus infection (Ba^ et aL; 1996, Virplogy 223:331-343); hamsters for measles infection 
(Fukuda et al ," 1994, A^cta OtolaryngoL Suppl (Stbckh.) 514:111-116); mice for 
encephaomyoc&^^ et al., 1997, J. Virol. 71:4024-4031); and mice 

for cytomegalovirus and Biron, 1996, J. Immunol. 156:1138-1142). In 

certain embodiments \ of the invention more than one compound of the invention is 
administered to a test animal; virus, or viral-infected cell. 

Viruses and yiral infections that can be treated or prevented by administering a 
compound of the invention include, but are not limited to, DNA viruses such as hepatitis 
type B and hepatitis type ;C virus; parvoviruses, such as adeno-associated virus and 
cytomegdoviniis; papdvaviruses such as papilloma virus, polyoma viruses, and SV40; 
adenoviruses; heipes viruses suc^ simplex type I (HSV-I), herpes simplex type 

II (HSV-II), and ^E^in-Bain 1 virus; poxviruses, such as variola (smallpox) and vaccinia 
virus; and RNA yuiises, such as human immunodeficiency virus type I (HIV-I), human 
immunodeficiency human T-cell lymphotropic virus type I (HTLV- 
I), human T-celiO^ (HTLV-II), influenza virus, Morbillivimses 

such as the p^^oyiru^ such as measles virus, Rinderpest virus and Canine 

Distemper vira^rabies ; yii^v ^^adai virus, picbmaviruses such as poliomyelitis virus, 
coxsackieviruses, r^oviruses, reb viruses, togaviruses such as rubella virus (German 
measles) and Semliki forest ^ Vir^, wbbv^ses, and hepatitis type A virus. 

Moreover, toe ^ compounds of the invention can be used to treat or prevent a 
parasitic infection or disease. Examples ;of such parasitic infection or disease include, but 
are not limited to, protozoan infections or diseases such as amebiasis, babesiosis, Chagas' 
disease, leishmaniasis^ toxoplasmosis, malaria, giardiasis and pneumocystosis; and 
helminthes infections or diseases such as cysticercosis, echinococcosis, paragonimiasis, 
toxocariasis, trichnbsis, ascariasis, clonorchiasis, dracunculiasis, filariasis, schistosomiasis 
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and strongyloidiasis. • • 

In addition^ the compounds of the invention can be used to treat or prevent a 
bacterial infection or disease- Examples of such bacterial infection or disease include, but 
are not lWt^';-t9^;'those;. caused.' by micrococcus, staphylococcus, streptococcus, 

5 lactococcus, enterococjcus, leuconostoc, pediococcus, aerococcus, lactobacillus, kuithia, 
arthrobacter, ' * clo^^uin, \*baeillus 9 alcaligenes, pseudomonas, klebsiella, shigella, 
salmonella, escheriinia, other enteric genera, aerornonas, chromobacterium and neisseria. 

In additio^ of the present invention are useful in the treatment of 

the disorders* ii^M$n: y/0^^k/p563S. For ease of reference, part of that list is now 

10 provided: inflan^atipn or inflammatory diseases, dermatological disorders, haemorrhage, 
coagulation and ^ anorexia, acute infection, HIV infection, 

shock states^ f ^ autoimmune disease, reperfusion injury, 

meningitis, migraine /^d :a^ anti-thrombosis; angiogenesis, malignant 

pleural effusion^ cerebral ischaemia, ischaemic heart-disease, osteoarthritis, rheumatoid 

15 arthritis, osteoporosis; asthma, multiple sclerosis, neurodegeneration, atherosclerosis, 
stroke, vasculitis^ Grphn's disease and ulcerative colitis; periodontitis, gingivitis; psoriasis, 
atopic dermatitis -chronic ulcers, epidermolysis bullosa; corneal ulceration, retinopathy 
and surgical ^ conjunctivitis, eczema, anaphylaxis; 

restenosis, cqn^^ atherosclerosis or endosclerosis. 

20 In addition, present invention may be useful in the treatment of 

disorders Iiste<£^ For ease of reference, part of that list is now 

provided: ^>kin^ activity; immunosuppressant or 

immunostimulant ^ deficiency, including infection with 

human immime^^ regulation of lymphocyte growth; treating cancer and 

25 many autoiinmun^ to prevent transplant rejection or induce tumor 

immunity); regulation if WmatopoieSis, e.g: treatment of myeloid or lymphoid diseases; 
promoting grbv^ ;Ofbon ligament and nerve tissue, e.g. for healing 

wounds, treatment ' of burns, ulcers and periodontal disease and neurodegeneration; 
inhibition ox activation of , folhcle-stimulating hormone (modulation of fertility); 

30 chemotactic/chemo^etic activity (e.g. for mobilizing specific cell types to sites of injury 
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stroke); antiinflammatory activity (for treating e.g. septic shock or Crohn's disease); as 
antimicrobials; modulators of e.g. metabolism or behaviour; as analgesics; treating 
specific deficiency disorders; in treatment of e.g. psoriasis, in human or veterinary 

5 medicine. 'J'^ -■ V? ■: 

Moreov^the^mpounds of the present invention may be useful in the treatment of 
disorders listed;-^ ease of reference, part of that list is now 

provided:. \ rxdcmP^d^'":^^^^ -and/or T cell inhibitory activity and thus, anti- 
inflammatory teti^^anti^^une activity, i.e. inhibitory effects against a cellular and/or 

10 humoral immurid ^ a response not associated with i nf la mm ation; inhibit 

the ability of cells to adhere to extracellular matrix components and 

fibronectin, as well^s up-reflated fas receptor expression in T cells; inhibit unwanted 
immune reactidh a^ arthritis, including rheumatoid arthritis, 

inflammation assbciat^d with hypersensitivity, allergic reactions, asthma, systemic lupus 

1 5 erythematosus, collagen diseases and other autoimmune diseases, inflammation associated 
with atherosclerosis,; arteridsclerosis,. atherosclerotic heart disease, reperfusion injury, 
cardiac arrest, myocardial infarction, vascular inflammatory disorders, respiratory distress 
syndrome or other, c^ioputopnary diseases, inflammation associated with peptic ulcer, 
ulcerative colitis; ^ gastrointestinal tract, hepatic fibrosis, liver 

20 cirrhosis ;6ri : - : ^^^.h^p^ t c'^e^^ thyroiditis or other glandular diseases, 
glomemlonepihr^^ diseases, otitis or other oto-rhino- 

laiyngologicai dis^ises, dermatitis or other dermal diseases, periodontal diseases or other 
dental disea^, ; Kq^ infertility, orchidal trauma or other 

immune-related 4es^6^^^w^ie5, placental dysfunction, placental insufficiency, habitual 

25 abortion^ :>wl^pisia\vpre^l^psia arid other immune and/or inflammatory-related 
gynaecological ; ; diseases, posterior uveitis, intermediate uveitis, anterior uveitis, 
conjunctivitis, chorioretinitis, uyeoretinitis, optic neuritis, intraocular inflammation, e.g. 
retinitis or c^tqid macuiar oedema, sympathetic ophthalmia, scleritis, retimtis 
pigmentosa, immune ;aii^ components of degenerative fondus disease, 

30 inflammatory components of ocular trauma^ ocular inflammation caused by infection, 
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proliferative vitro-retinopathies, acute ischaemic optic neuropathy, excessive scarring, e.g. 
following glaucoma filtration operation, immune and/or inflammation reaction against 
ocular implants arid other immune and inflammatory-related ophthalmic diseases, 
inflammation associated with autoimmune diseases or conditions or disorders where, both 

5 in the central nervous system (CNS) or in any other organ, immune and/or inflammation 
suppression wpiUct: -be; beneficial^ Parkinson's disease, complication and/or side effects 
from treatment jof /^arkinspn's disease, AIDS-related dementia complex HIV-related 
encephalopathy^ De^ chorea, Alzheimer's disease and other 

degenerative diseases, conditions or disorders of the CNS, inflammatory components of 

10 stokes, post-polio :^5yn^me 9 ^inumlne , and inflammatory components of psychiatric 
disorders, myelitis^ venceph^itis, subacute sclerosing pan-encephalitis, encephalomyelitis, 
acute neuropathy* Subacute riicuropathyj chronic neuropathy, Guillaim-Barre syndrome, 
Sydenham .-^chpra/VVWyaistheiiia gravis, pseudo-tumor cerebri; Down's Syndrome, 
Huntington's disease, amyotrophic lateral sclerosis, inflammatory components of CNS 

15 compression or :CNS trauma or infections of the CNS, inflammatory components of 
muscular atrophies and dystrophies, and immune and inflammatory related diseases, 
conditions or disorders of the central and peripheral nervous systems, post-traumatic 
inflammation, septic shock, infectious diseases, inflammatory complications or side 
effects of surgery;; bone marrow transplantation or other transplantation complications 

20 and/or side eff<^ts, i^ complications and side effects of gene 

therapy, e.g. dUe?to ;utfettBbn ! ^th : .a viral carrier, or inflammation associated with ADDS, to 
suppress or ixiMb^ immune response, to treat or ameliorate 

monocyte drV^ leukemia, by reducing the amount of 

monocytes oflyr^^ prevention and/or treatment of graft rejection in cases 

25 of transplantation pf natural or. artificial cells, tissue and organs such as cornea, bone 
marrow, organs, lenses; pacemakers, natural or artificial skin tissue. 

As us^hereinv the term "cancer" refers to various types of malignant neoplasms, 
most of which can invade surrounding tissues, and may metastasize to different sites, as 
defined by Stbdmari-s medical Dictionary 25th edition (Hensyl ed., 1990). Examples of 

30 cancers which may be treated by the compounds of the present invention include, but are 
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not limited to, brain, ovarian, colon, prostate, kidney, bladder, breast, lung, oral and skin 
cancers which exhibit inappropriate PTK activity. These cancers can be further broken 
down. For example, brain cancers include glioblastoma multiforme, anaplastic 
astrocytoma, astrocytoma, ependyoma, oligodendroglioma, medulloblastoma, 
5 meningioma, sarcomsL; hemangioblastoma, and pineal parenchymal. Likewise, skin 
cancers include melanoma and Kaposi's sarcoma. PTKs have been associated with the 
development of \caricer. Spme of the above mentioned PTK receptors, like EGFR and 
PDGFR, are oyerre^cpressed in many tumors and/or are persistently activated by autocrine 
loops have ■ ^ Specifically, PDGFR has been associated with 

10 glioblastoma, melaribma and lung, ovarian, and prostate cancer. 

Herein, the^erm; ^trraifiag 1 ! includes abrogating, substantially inhibiting, slowing or 
reversing the progression of a&sease, substantially ameliorating clinical symptoms of a 
disease or substantially preventing the appearance of clinical symptoms of a disease. 

Herein, the term "preventing" refers to a method for barring an organism from 
1 5 acquiring a disorder or disease in the first place. 

The term "organism 1 - refers to any living entity comprised of at least one cell. A 
living organism can be as simple as, for example, a single eukaryotic cell or as complex as 
a mammal, including a human being. 

The term, M therapeutically. effective amount" refers to that amount of the compound 
20 being administer^l which will relieve to some extent one or more of the symptoms of the 
disorder being trea^d. v ; ; 

It is apptediated : pertain features of the invention, which are, for clarity, 
described in the^ntgxt-pf^^te embodiments, may also be provided in combination in 
a single embodiment Cpjn^j^eiy, various features of the invention, which are, for brevity, 
25 described in the -com^t of a embodiment, may also be provided separately or in any 
suitable subcombination. ; 

Altnou^ tte' in^ described in conjunction with specific 

embodiments thereof, it is evident that many alternatives, modifications and variations will 
be apparent to those skilled in the art. Accordingly, it is intended to embrace all such 
30 alternatives, modifications and variations that fall within the spirit and broad scope of the 
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appended claims, , AIL publications, patents and patent applications mentioned in this 
specification are hereiri incorporated in their entirety by reference into the specification, to 
the same extent as if each individual publication, patent or patent application was 
specifically and individually indicated to be incorporated herein by reference. In addition, 
5 citation or identification of any reference in this application shall not be construed as an 
admission that such reference is available as prior art to the present invention. 




